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TAKE one itchy irritated infant— 





APPLY soothing THEPHORIN” LOTION 


RESULT: 








In infants, as well as in children and adults, allergic eczema, 
chronic contact dermatitis, and similar pruritic skin conditions 
usually respond to Thephorin Lotion. 

The antipruritic efficacy of Thephorin Lotion is due 
to the specific action of phenindamine — the antihistaminic 
which is chemically unique. Available in 2% and 5% strengths. 


Thephorin Lotion ‘Roche’ 


i 
THEPHORIN —brand of phenindamine » HOFFMANN-LA ROCHE, INC. ROCHE PARK, NUTLEY 10, N. J. 
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TONSILLECTOMY 


FEBRUARY, 1954 No. 2 


AND 


) 


ADENOIDECTOMY 


A RE-EVALUATION OF RESULTS 


JosePH A. JOHNSTON, M.D., AND THoMAS W. WATKINS, M.D. 
Detroit, MICH. 


URING the 


there has 


thirty 
increasing 


past year’s 
been an 
conservatism in arriving at the de- 
cision to remove tonsils and adenoids. 
While this has 
the advent of chemotherapy, the trend 
In our 


been accentuated by 


was evident even before that. 
own clinic, whose composition would 
reflect that of an average office prac- 
tice in the middle economic stratum, 
the ratio of tonsilleetomies to outpa- 
from 1:20 in 1936 to 1:50 
In a private school, whose 


tients fell 
in 1952. 

students we have checked for twenty- 
five years, but who had their own 
private physicians, 75 per cent had 
had a tonsillectomy by the age of 12 
twenty years ago; in the present stu- 
dent body, 25 per cent had had the 
procedure by the sixth year, and at 
the present rate, it may be expected 
that only an additional 14 per cent 
will have had it in the next twelve 
years. Undoubtedly in the prechemo- 
therapy era the procedure was often 
resorted to in the hope that, even if 
the number of infections were not 
reduced, involvement of the ear might 
be lessened. But from this, 
considerations of sacrificing a tissue 
that might play an active role in the 
development of immunity,’:? failure 


aside 


From the Department of Pediatrics, Henry 
Ford Hospital 


to show a significant difference in the 
incidence of infection in the age 
group 5 to 7,*° disappointing results 
when the allergic state was confused 
with the infectious,t and a greater 
appreciation of the normal involution 
of this tissue when mere size was a 
roles 
in a more temporizing attitude. And 
vet we think there are few procedures 
results are gratifying 
when the indications are met, and 
we have a feeling that the pendulum 


may have swung too far to the con- 


consideration, have all played 


whose more 


servative side. 

The present appraisal was arrived 
1,000 
parents, of whom approximately 600 
gave their 


own opinion on the effect of the re- 


at by (1) cireularizing about 


satisfactory replies, for 
moval on specific complaints; (2) by 
rechecking several groups of patients 
with conditions thought to be influ- 
enced by chronic infection, and (3) 
by a small series of metabolic studies 
before and after the procedure. At 
the time of operation, there was in- 
serted in the child’s record a sheet 
isting the specific reason for the pro- 
eedure concurred in by pediatrician 
and otolaryngologist. In the follow- 
up questionnaire, the parents were 
asked whether the particular com- 
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plaint had been relieved. Since no 
statistically significant difference (by 
the chi square method) was noted 
between the two-year and the nine- 
year follow-up, except in the cases of 
asthma and bronchitis, the results are 
graphed together. 

Discordant results in the literature 
may be related to a variety of fac- 
tors. In the middle economic 
stratum, nutritional failure can be 
more clearly related to disease than 
to the availability of adequate food.® 
In a sampling of 100 cases of malnu- 
trition in this group, failure to gain 
normally could be related to a poor 
diet in only four cases; hence an im- 
proved nutritional state following 
tonsillectomy could be more clearly 
attributed to the procedure than in 
a poor economie group where poor 
diet was an uneontrolled variable. 
This may explain the better results 
reported in four series involving 700 
cases’ from private practice than 
found in Kaiser’s series from the dis- 
pensary group. 

The age at which the procedure 
was carried out might be expected to 
influence end results. There would 
appear to be an irreducible minimum 
of respiratory infections incidental 
to daily group contact in the first 
few years of school independent of 
the presence or absence of tonsils. 
This is reflected in Fig. 1. Kaiser’s 
eases were operated in the years 5 
to 7. Epstein’s’ 540 cases were 
divided into the age groups 2 to 6, 
7 to 10, and 11 to 13, with about 20 
per cent in the younger and older 
age ‘groups. Except for tonsillitis 
and pharyngitis, the results of the 
procedure on all complaints were 
only fair in the youngest as com- 
pared with the two older groups. 
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SELECTION OF CASES 
Aside from obvious obstruction and 
persistent cervical adenitis, it must 
be admitted that the basis for the diag- 
nosis of chronic infection is more in- 
ferential than objective. Cryptic ap- 
pearance, size, injection of pillars 
have all failed to correlate with the 
findings on removal, and we have had 
the experience common to others of 
finding frank abscesses in tonsils so 
small as to be seareely visible. We 
have therefore seldom been willing 
to make the decision on removal un- 
til after a period of observation of 
months and sometimes years. This 
makes possible, by providing data 
for a growth curve, a more valid as- 
sessment of nutrition than would de- 
rive from an isolated comparison of 
weight and height with a mean for 
age. An adenitis that disappears in 
a few months would cease to have the 
significance attached to a_ truly 
chronie one. A partial obstruction to 
breathing will often disappear with 
deepening of the nasopharynx. Den- 
zer and Felshin’s* study of 217 chil- 
dren in a ‘‘pretonsillectomy clinic’’ 
showed only 17 per cent ultimately 
referred for tonsillectomy, other 
eauses for their complaints being ad- 
duced with more complete study, and 
many of them proving transient. In 
Day’s® study of 252 children on a 
waiting list for eighteen months, 37 
per cent seemed no longer to have the 
indication for the procedure which 

originally existed. 

RESULTS 
The results are recorded in Table | 
) 


and in Figs. 1 and 2. 


1. Frequency of Respiratry Infec- 
tions.—It is difficult to reconcile the 








of Cases 


Number 
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STUDY OF 307 CHILDREN DURING LAST FIVE YEARS 
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RESULTS OF 598 TONSILLECTOMIES AT HENRY FORD HOSPITAL 
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highly favorable report ot 
the 


clusion drawn from a comparison of 


parents 


on this item with negative con- 


tonsillectomized school children. One 
would have to assume that they failed 
the 
quency that is a function of the pas- 


to credit normal deeline in fre- 


sage of time. That one might expect 


the removal of a foeus of infection 


to result in a reduced incidence im- 
plies that some throat infections rep- 
resent endogenous reactivations. 
Since the Selye concept of the role 
of stress phenomena in depressing the 
Ace DISTRIBUTION IN Two 
FoLLow-uP GROUPS 


TABLE I. 


NUMBER OF YEARS 
FOLLOWED 


% YEARS 2 YEARS 
Number of cases 503 95 
Per cent ages 1 to 4 18 23 
Per cent ages 5 to 7 56 52 
Per cent ages 8 to 14 26 25 


Since there was no statistically significant 
difference in the end results after two and 
nine years, except for bronchitis and asthma, 
the data are combined in the graphic charts. 


immune reaction, this has a more ra- 

we are constantly 
the 
which trauma, head injury, exposure 


tional basis, and 


impressed with frequeney with 


fatigue have been followed by 


throat 


in ear infeetions (71 


and 


acute infections. Improve- 


ment per cent 
result than re- 
Kaiser, but comparable 
Selkirk and Mitchell.' 

Abdominal Pain Referable to 
Throat Infection. 


which 


is a more favorable 


ported by 
with that of 
2. 
There were 
the 
cedure was done to influence the com- 


Chron 
seventy-two cases in pro- 
plaint of abdominal pain with 89 per 
While 
Brennemann' pointed out the role of 
the 


episodes, 


cent .reporting improvement. 
the causation of acute 
not feel that the 


entity of chronie epigastric distress, 


throat in 


we do 
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particular, 
aversion from the morning meal, in 


with anorexia and, in 
association with chronic throat infee- 
tion is as widely accepted as is war- 
ranted by its frequency. In a large 
number of these we had barium stud- 
ies which rather consistently showed 
pylorospasm and delayed emptying. 
In this clinic, an analysis of the com- 
plaints of 500 new patients, usually 
coming for another opinion, showed 


an incidence of abdominal pain as 
the chief complaint in 7.2 per cent. 
A thorough survey to exclude other 
causes, notably genitourinary, having 
the 
for this in the child under 10 would 
appear to be chronic lymphoid infee- 
tion, the 
ring but also the mesenteric nodes. 


been clone, most common cause 


involving nasopharyngeal 


3. Bronchitis.—W hile in the average 
of all age groups 8) per cent showed 
improvement in this complaint, there 
was an age difference. In the group 
under 4 years, ten of sixteen were im- 
while in the 
sixty-four out of seventy-one reported 


proved, older groups, 
series, 
Selkirk 
frequent 
be after the 
operation, but that bron- 


chitis decreased with age in any case 


improvement. In Kaiser’s® 


there was an actual increase. 
Mitchell'® 


and showed 


cough to less Common 


observed 


and remained an uncontrolled var- 
iable. 

4. Sinus Infection—In only thir- 
teen of twenty-eight cases was im- 
provement noted. Selkirk and 
Mitchell'® found eight relieved, nine 


unimproved, and eleven cases newly 
Griffiths’? in 5,000 
found sinusitis more common in 
silleetomized children. From a study 
of the lvmphatie drainage of the si- 


developed. cases 


ton- 


nuses of dogs with vital dyes, he sug- 


gested that one function of the tonsil 
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was to receive drainage from the si- 


nuses. Kaiser® similarly found sinu- 
sitis more common in the tonsillecto- 
mized. This is a diffieult point to as- 
sess. In 100 cases at this hospital in 


whom tonsillectomy seemed indicated 
on other grounds, there was x-ray evi- 
dence of sinusitis in fifty before the 
operation, though clinieally this diag- 
nosis had not been made. In the ab- 
sence of tonsils and adenoids, one is 
more likely to seek in the sinuses for 
the cause of respiratory complaints. 
Probably they share in any severe de- 
gree of infection of the upper respira- 
tory tract and cannot be clearly dis- 
sociated from the rest of the area. 

The 


lectomy on this condition in our own 


5. Asthma. results of tonsil- 
experience, and from the reports in 
the literature, have been so unsatis- 
factory that the number on whom it 

llowever, 
brilliant 


was done was small. we 


have seen occasional results 


in the older child whose nutritional 
state was impaired and in whom the 
history was clear that tonsillar infee- 
tion always preceded the attacks of 
The procedure was carried 
In the 
im- 


asthma. 
out on thirty-one asthmatics. 
youngest group, two of four 
proved, in the middle group (5 to 7 
fifteen improved, 
group (8 to 14 


Con- 


eleven of 
the 


years) five of seven improved. 


years), 
and in older 


sidering separately, however, a 
group of twenty-two asthmaties with 
long follow-up, seven gave a history 
that the first 


time shortly after the tonsillectomy, 


asthma appeared for 


seven had had it before the procedure 


and were not benefited, and five felt 
they were worse. In only three was 
there improvement, and that had 


lasted not longer than nine months. 
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In Hedstrom’s* series of fifty-two 


cases, eight improved, four were 


worse, and forty showed no change. 
Waldbott 
Ascher, and Hansel and Chang* show 


Clein, Finegold, and 


similar results in almost 1,500 allergic 


and asthmatic cases. All emphasize 


the importance of careful appraisal 
to exclude this group. Our seem- 
ingly good results might be ascribed 
to the eareful selection of those who 
had reasons for tonsillectomy other 
notably an impaired 


than asthma, 


nutritional state. It would still seem 


illogical to us to embark on a pro- 
vram of hyposensitization with bae- 
terial vaccines in the presence of in- 
fected 


whose attacks are always precipitated 


tonsils in a child over eight 
by infection. 

Nutritional 
complaint of 


the 


was a 


6. Appetite and 
State.—There 
anorexia in 144 eases, and of these 84 
An 


whom 


per cent reported improvement. 
additional 


anorexia 


forty-two cases in 
recorded as the in- 
dieation the statement 
that appetite had improved. It 
that the alleged anorexia 
significantly related to tonsils 
concomitant 
Marked gain 
in weight following tonsillectomy has 


Was not 
volunteered 
was 
considered 
was 
there 


only when was a 


failure of weight gain. 


long been noted,* but it has not been 
established that this weight gain ac- 


tually reflected an improved nutri- 
tional state as judged by the storage 
We have 


previously reported studies® on nine 


of nitrogen and ealeium. 
children in whom the nitrogen reten- 


tion improved from an average of 
0.06 gram per day to the normal fig- 
An addi- 


tional balanee study is recorded here 


ure of 1.52 grams per day. 


in which the calcium was also deter- 
mined. 
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An 8-year-old girl with a tubereu- 
lous knee was a candidate for fusion 
when the procedure was deferred be- 
cause of osteoporosis and a balance 
study conducted for eighteen days 
before and twenty-seven days after 
infected tonsils. The 


Il. It 
three- 


the removal of 
recorded in Table 
that 


fold inerease in the storage of both 


results are 


will be noted there is a 


nitrogen and caleium, the 


in the latter referable to marked re- 


economy 


duction in feeal loss. 


7. Recurrent Vomiting.—In a pre- 


vious study of a group of fifty chil- 
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the of acute 


hemorrhagic nephritis, the presence 


eases. In occurrence 
or absence of tonsils seemed to play 
In a series of sixty, half had 
already had the procedure. The 
moval in the hope of influencing the 
subacute or chronie case has given 
In one case, red cells 
immediately from the 
urine; in another an acute exacerba- 


no role. 


re- 


mixed results. 
disappeared 


tion followed. 
In eight of ten cases of infectious 
followed re- 


arthritis, improvement 


moval. 


TABLE LI. Errect or REMOVAL OF TONSILS AND ADENOIDS ON NITROGEN AND CALCIUM BALANCE 
NITROGEN GRAMS / DAY ) CALCIUM (GRAMS/DAY ) 
AVERAGE AVERAGE BAL- AVERAGE | AVERAGE BAL 
URINE STOOL INTAKE ANCE URINE STOOL INTAKE ANCE 
18- day control 8.32 1.08 9.77 +0.43 0.001 0.832 0.903  +.069 
27-day postoperative 7.06 0.91 9.55 +1.24 0.068 0.548 0.907 +.210 
dren with this condition'* a large SUMMARY AND CONCLUSIONS 
number of etiological faetors could ' . — 
‘ From a follow-up study of 598 


be demonstrated, but in twenty-one, 
infected tonsils seemed to play the 


chief role, and the number and sever- 


ity of attacks were reduced by re- 
moval in seventeen cases. In this 
group, the history told of the asso- 
ciation of the attacks with acute 


throat infection, and metabolic stud- 
ies between attacks suggested that as 
of the infection, these chil- 
dren mixtures 
(high protein, high fat and low ear- 
leaving them on the verge 


a result 


showed metabolic 


bohydrate 


of ketosis. Before this decision is 
reached in a given ease, full con- 
sideration should be given to other 


causative factors, notably the emo- 
tional this group a 
major surgical procedure can be very 


ones, since in 


traumatic. 


8. Miscellaneous. — Impaired _hear- 


was benefited in seven of nine 


ing 


sases, and from a review of several 


conditions thought to be influenced 
by tonsillectomy and adenoidectomy, 
it is coneluded that the procedure 


remains a highly beneficial one in 
the It 
stressed that the decision to remove 


properly selected case. is 


can be arrived at only after a suffi- 


ciently long period of observation 
has excluded other causes for the 
complaint. 
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HYPOTHERMIA IN CARDIAC SURGERY 


DOWNING, M.D., Brian A. Cookson, M.B., Cu.B. (EpINnBuRGH), 


KENNETH K. Keown, M.D., AND CHARLES P. BaILeEy, M.D. 
PHILADELPHIA, PA. 


NTEREST in hypothermia and its 


effects upon living tissue did not 
develop as a contemporary phenome- 
non. No one knows the antiquity of 
curiosity in regard to the ability of 
hibernating animals to so arrange 
their bodily economy that prolonged 
suspension of activity without re- 
newal of energy stores, and with no 
This 


facility of survival is now recognized 


discernible stress, is possible. 


to be due to the special property of 


maintenance of vital tissue funetion 
at a very low metabolic rate. The 
importance of the hibernating ani- 
mals’ reduced temperature as a de- 


the effectiveness 


of the low metabolic rate may be ac- 


termining factor in 


cepted. without question of the va- 
lidity of many observations. 

The use of induced hypothermia in 
the 
disease has aroused surprisingly little 


solution of problems m human 


thought until recently. Temple Fay'* 
was the early apostle of its value but 
work by few. 
Intrigued that 
eancer cells may require a favorable 


his was appreciated 


by the possibility 
temperature for growth, he began a 
series of observations which indicated 
that 
was effective in retarding the growth 
reducing 


lowering of body temperature 


of neoplastic tissue and in 


or abolishing painful sensations. 

and the 
Thoracic 
and 


Division of Pediatrics 
Departments of Anesthesiology and 
Surgery. Hahnemann Medical College, 
The Bailey Thoracic Clinic 
Aided by grants from The 
Foundation and the United 
Health Service 


From the 


Mary 


States 


Bailey 
Publi 





Later, Talbott*’ subjected severely 
psychotic patients to a reduction in 
The effect on the 


transitory 


hody temperature. 


mental disturbance was 
but conelusions of great physiologic 
importance were gained from the 
studies. 

Ilypothermia in relation to eardiac 
surgery requires mention of the work 
of MeQuiston.'’-'* 


to the deleterious effects of hyper- 


: : 
Coneern in regard 


pyrexia during surgery caused his at- 
tention to be turned to the problem of 
deliberate lowering of body tempera- 
ture. He was able to report very en- 
couraging results of the application 
series of 


of moderate cooling in a 


cyanotic individuals subjeeted to 


reat vessel or cardiac operations. 
and a large 


These observations, 


hody of experimental material re- 
ported over many years, encouraged 
our initial studies of the possibilities 
of hypothermia as an aid in eardiae 
surgery. intended, in 


They were 


part, to complement investiga- 
the field of 


circulation. 


our 
tions in extracorporeal 
** had 


published the results of their experi- 


Bigelow and his associates’ 


ments with hypothermia. 
that 
perature of dogs from 38° to 18° C. 
(100.4° to 64.4° F 


olism and 


They dem- 


onstrated lowering of the tem- 
.) decreased metab- 


oxygen demand _ signifi- 


cantly. Extending their studies, they 
showed that dogs can survive occlu- 


sion of both venae cavae for at least 
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fifteen minutes, during which time the 
left 
ever, of the thirty-nine dogs studied, 


atrium may be opened. How- 
only twenty (51.2 per cent) were re- 
Six of 


these ultimately survived (15.3 


vived to normal temperature. 
per 
cent), the remaining animals dying 
of shock 
hours later. 

We 


Bigelow’s procedures and to try to 


appearing two to twelve 


decided to repeat certain of 
solve, if possible, some of the prob- 
lems encountered by his group."® 


ANIMAL EXPERIMENTS 
Series 1. 


They enabled us to become familiar 


Sixteen dogs were used. 


with the process of body cooling and 
with the behavior of the heart at low 
temperature. 

Series 2.—-Twenty-seven dogs were 
studied. They were cooled to 24° to 
26° C. (75.2° to 78.8° F.). 


cavae were occluded in each dog for 


The venae 


twelve minutes. In eight the right 
atrial wall was incised and the in- 


terior of the chamber widely exposed 
The 
right atrium was leisurely explored 
At the expira- 
tion of the allowed period, the in- 


by traction on stay sutures. 


under direct vision. 
cision was closed by one or two rows 
of sutures. In ten animals a similar 
incision was made in the right ven- 
tricle. Of the twenty-seven animals, 
twenty-three (85.1 per cent) survived 


the entire procedure. This marks a 


great improvement over Bigelow’s 
results. Weeks to months later, ten 


of these dogs were subjected to ear- 
diodynamic, hematologic, and blood 
chemical studies and were sacrificed 
for extensive morphologic tissue in- 
vestigation.** 

This series is actually comprised of 


The first (eleven ven- 


two 


groups. 
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triculotomies) received atropine (0.04 
to 0.08 mg. per kilogram) and mor- 
phine sulfate (1 mg. per kilogram) in- 
traperitoneally, followed in thirty min- 
utes by Pentothal Sodium (30 mg. per 
kilogram) intravenously. Cooling was 
accomplished in a commercial beverage 
cooler. Respirations were controlled by 
means of an automatic respirator sup- 
ACTH, 


glucose 


plying 100 per cent oxygen. 
penicillin, and 50 per cent 
were administered. If shivering was 
observed, an additional dose of 50 mg. 
of Pentothal Sodium was injected in- 
travenously. When the temperature 
had reached the desired level, the ani- 
Fol- 
per 
cent procaine hydrochloride was in- 
The 


azygos vein was ligated and umbilical 


mal was prepared for surgery. 
lowing thoracotomy, 10 ¢.c. of 1 


jected into the pericardial sae. 


tapes were placed loosely about the 
cavae. The planned operation then 
proceeded, the cavae being oecluded 
by clamps. After the desired period 
of occlusion, the superior vena 
Benodaine (0.8 mg. per 


ava 
was released. 
kilogram) was injected into the right 


ventricle. Five minutes later the in- 


ferior vena cava was partially re- 
leased. Benodaine was again injected 
after five minutes and the inferior 


Fol- 
lowing insertion of a drainage tube 
and closure of the chest, penicillin, 
and 50 per cent 

The animal was 
three 
hours by means of an electric blanket. 
continu- 


vena cava completely released. 


thiamine chloride, 
glucose were given. 
over a 


rewarmed period of 


Oxygen was administered 


ously. Another dose of 50 per cent 
glucose was given on recovery. 

The (eight 
mies, eight ventriculotomies) received 
morphine sulfate and atropine sulfate 


subcutaneously and the initial dose of 


second group atrioto- 
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Pentothal Sodium was decreased. Digi- 
toxin (0.014 mg. per kilogram) was 
given prior to beginning the experi- 
ment, and Vasoxyl intravenously in 
small doses was given throughout the 
period of surgery. In addition, a see- 


ond dose of atropine sulfate was 


given if bradyeardia was _ noted. 


Thiamine chloride was administered 
before rather than after surgery, and 
50 per cent glucose was given immedi- 
ately before thoracotomy as well as 
at the initiation of hypothermia and 
before rewarming. Benodaine was 
withheld after releasing the superior 
until it 


heart 


vena cava ascertained 
that the 
)» 


torily (32 


was 
was beating satisfae- 
per minute or more) with 
Then 0.6 mg. per 
injected; 90 
later the inferior vena cava clamp 
was partially removed; two to three 


no sign of block. 


kilogram was seconds 


minutes later the vessel was released 


completely. If the heart beat satis- 
factorily for 10 minutes, the peri- 
cardial sac and chest wall were 


closed. 

regard to 
had 
in early experiments that 
ventricular fibrillation frequently fol- 


A word is 
the 


observed 


necessary in 


use of Benodaine. It been 


lowed release of the caval clamps. 
Initially, the heartbeat would become 
vigorous and rapid but very shortly 
this lethal arrhythmia would appear. 
Dr. Nicholas 
Dreyer, who was visiting in the lab- 
that 


responsible. 


It was suggested by 


oratory, epinephrine might be 
During occlusion of the 
inferior cava, this substance would 
be accumulating, its discharge from 
the adrenal being induced by relative 
anoxia. With release of the clamp, 
a large charge pouring into the heart 
likely 


This suggested the 


might very induce ventricu- 


lar fibrillation. 
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use of Benodaine to counteract the 


effect. 
Two deaths occurred in each 
group. The first animal developed 


heart block following twelve minutes 
After thirty min- 
utes, alternating compression and re- 
lease of the heart was instituted. The 
heart block disappeared. Twenty-one 
hours later the animal died of shock. 


of caval ocelusion. 


The administration of Benodaine in 
the routine fashion had _ probably 
been an evil factor here. Cardiac 


standstill during surgery occurred in 
the second dog. No Benodaine was 
the inferior caval clamp 
was released to give the animal the 


given and 


advantage of his own epinephrine. 
Ventricular fibrillation ensued and we 
The 
third death was due to gross hemor- 
rhage many hours after completion 
The fourth, also 
postopera- 
ex- 


were unable to halt the process. 


of the experiment. 
occurring hours 
tively, 

plained. 


many 
cannot be etiologically 
Series 3.—F ive dogs comprised this 
group. In Series 1 it had been found 
that WIN 2173* (an isoquinoline de- 
rivative) appeared to correct the se- 
vere bradycardia (heart rate of 3 to 
6 per minute) of profound hypo- 
thermia. WIN 2173 was used in these 
five animals which were cooled to 17° 
C. (62.6° F.) and the cavae occluded 
for thirty minutes. In right 
atriotomy was performed, the cham- 
for approximately 
The heart beat regu- 
larly throughout the procedure. Two 
animals survived, died of ven- 
tricular fibrillation, and one was ac- 
cidentally killed. Encouragement, but 
no conclusions, derive from this series. 
Further study is in progress."* 


*Winthrop 


each, 


ber being open 


twenty minutes. 


two 





Stearns Company. 
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Series 4—This group, although 
large, is of little value in regard to 
Following 
the development of the routines out- 


numbers and percentages. 
lined in Series 2, there was a period 


of somewhat disorganized research 
during which various men on the tho- 
racic service, new to the technique, 
applied it to the problem of creating 
and repairing atrial septal defects in 
dogs. Too, spur-of-the-moment physi- 


ologic and pharmacologic measures 
were tried, all enthusiastically caleu- 
lated to ensure the absolute safety of 
the procedure, but inevitably, by dia- 
bolic mischance, ending in the death 
of the animal. 


were 


The causes of death 
air 
causing intractable ventricular fibril- 


many: coronary embolism 


lation, damage to the conducting sys- 


tem, thrombosis, shoek, and hemor- 
rhage. 
Series 5—Ten dogs were studied. 


The temperature was reduced to 26° 
C. (78.8° F.). 
of the cavae, right atriotomy was per- 
formed in 
then created in the interatrial septum 
and the left 
plored digitally. 


Following occlusion 


each case. A defect was 
heart chambers were ex- 
After a short period 
the defect was repaired by suturing. 
During the time of exposure of the 
left atrium an 
was given under constant pressure (70 
mm. Hg). We feel that this serves to 
the arteries and 
brain and to prevent air embolism.'® 
The material used for the transfusion 


arterial transfusion 


nourish 


coronary 


erythrocytes in 
(ERG 


is a suspension of 


Ringer gelatin* solution solu- 
tion).2° Of the ten animals operated 
upon in this nine survived. 
Air embolism occurred in the single 
animal whieh died, due to failure to 


manner, 


*Modified Fluid Gelatin No. 8, Knox Gela- 
tin Co., v 


Camden, N. 
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the arterial transfusion at 


the proper rate of flow. 


maintain 


Series 6.—Three dogs were cooled 
to 21° to 24° C. (69.8° to 75.2° F.). 
Heart were removed en 
bloe and organs from donor animals 
substituted. One animal survived for 
six with reflexes, 
spontaneous respiration, and a normal 


and lungs 


hours, return of 


results of 
this experiment are stimulating. 


electrocardiogram.”! The 


From this body of work it was ob- 
vious that controlled reduction of tem- 
perature in dogs was safe. It was also 
clear that at a temperature as low as 
26° C. (78.8° F.) the cireulation could 
be interrupted for at least twelve min- 
utes and the heart opened with sur- 
prisingly few pathologic sequelae in 
the surviving dogs. It seemed, too, to 
have been demonstrated that arterial 
transfusion would be of great help in 
preventing air embolism and affording 
nourishment to the myocardium and 
brain during ecardiotomy with exposed 
left chambers. 


CLINICAL APPLICATION 


After certain of the investigations 
detailed above, a clinical problem was 
presented which appeared to demand 
for its solution the use of hypothermia. 


Case 1—H. D., a 30-year-old fe- 
male, for the past five years had had 
progressive diminution in exercise tol- 
erance and frequent eposides of pa- 
roxysmal auricular tachyeardia. Cath- 
eterization gave evidence of an atrial 
septal defect. Pulmonary artery pres- 
sure was normal. Exploratory pal- 
pation of the atrial septum via the 
right atrial appendage showed a large 
defect immediately above the atrioven- 
tricular valves and a smaller defect in 
the region of the fossa ovalis. The 
chest was closed. On Aug. 29, 1952, 
operation was performed under 
hypothermia. Surgery was started at 
27.2° C. (81° F.). The lowest tem- 
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perature was 20.8° C. (78.5° F.). 
Through a right atrial incision with 


the eavae, pulmonary artery, and aorta 
clamped for six minutes, both defects 
were closed by sutures, the lower one 
incompletely. Cardiae infusion of 
Ringer's solution was given con- 
stantly. Ventricular fibrillation began 
after five minutes of eaval occlusion. 
Resuscitory measures were fruitless. 

Closure of this patient ’s 
be- 


Comment: 
detect was 
cause of 
When exploration revealed the nature 
of the defect, the technique of atrio- 
septo-pexy”? was thought to be impos- 
sible of application. Hypothermia, in 
terruption of circulation, and direct 
suturing with an open atrium seemed 
indicated. Reduction of temperature 
to 27.2° ©. (81° F.) required nine and 
one-half hours. This long period, with 
its progressively increasing effect on 
the myocardium, may have contributed 
to the unfortunate outcome, although 
heart action and blood pressure at the 
time of thoracotomy were satisfactory. 
air embolism probably was 
an important factor. In addition, the 
reflex to clamping of the 
ascending aorta may conceivably have 


considered necessary 


progression ot symptoms. 


Coronary 
responses 


played a role. 

Since that time, fifteen 
patients in whom hypothermia 
used as an adjunct to anesthesia have 
upon Two had 
atrial septal defects 


additional 
was 
also 


heen operated 


2.—J. S., an ll-year-old fe 
male, had had decreased exercise tol- 
erance which was progressive since 
age 5, with frequent episodes of pal- 
pitations, syneopal attacks during the 
last four months, and inereasing car- 
diae size. Catheterization gave evi- 
dence of an atrial septal defect. Pul- 
monary artery pressure was slightly 


CASE 


increased At operation, Sept. 19, 
1952, under hypothermia, the lowest 
temperature reached was 31.1° C 


after several hours. Partial 
pulmonary venous drainage into the 
right atrium and a posterior atrial 
septal defect were discovered. Atrio- 
septo-pexy was performed, at the 
completion of which the pulmonary 


R8° FP 
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veins emptied into the left atrium, 
and the defect was thought to be 
closed. Reeovery was uneventful. 

Comment: As subsequent events 
have indicated, this patient would 
probably have been served as well had 
she been operated upon at normal 
temperature. 

Case 3.—I. D., a 27-year-old female, 
had had exercise intolerance for the 
past vear and dyspnea and palpitation 


for five weeks prior to admission. 
Catheterization gave evidence of a 
ventricular septal defect with ques- 


evidence of an _ associated 
atrial septal defect. At exploratory 
operation under hypothermia, the 
lowest temperature reached was 26.6 
C, (80° F.). One episode of ventricu- 
lar fibrillation occurred just before 
surgery was begun. This required im- 
mediate thoracotomy. When normal 
rhythm was re-established it was de- 
cided to go ahead with the definitive 
surgery. An interatrial septal defect 
was diagnosed and atrio-septo-pexy 
was performed. During the latter 
part of the procedure the heart again 
went into ventricular fibrillation, but 
following completion of the procedure 
it was defibrillated and the rhythm 
After the chest was 
closed, ventricular fibrillation again 
oecurred. The chest was reopened, 
normal rhythm was restored, and the 
chest was closed. Shortly thereafter, 
eardiae arrest oceurred. 


Comment: This patient probably 
could have been helped by atrio-septo- 
pexy at normal temperature. The ef- 
feet of cooling upon her myocardium 
was detrimental. In spite of the eath- 
eterization evidence, no defect of the 
ventricular septum was found at au- 
topsy. 


tionable 


was normal. 


Four patients had transposition of 
the All 


verely affected. 


great vessels. were very se- 


Case 4.—E. K., a 6-month-old male, 
had eyanosis from birth and eardiae 
failure at 3 months. Angiocardiogram 
demonstrated transposition. Creation 
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of an atrial septal communication was 
decided upon. Under hypothermia 
lowest temperature 25.5° C., 78° F.) 
the ecavae were occluded and an atrial 
communication established. Citrated 
blood was transfused into the aortic 
arch during the procedure. Cardiac 
action was poor following pericardiot- 
omy. Asystole developed some time 
after completion of the procedure and 
was treated by manual compression 
and release of the heart. Ventricu- 
lar fibrillation responded to continua- 
tion of alternate compression and re- 
lease and normal rhythm was restored. 
Finally, became permanent, 
however. 


asystole 


Case 5.—K. C., a male, aged 7 
months, was eyanotie from 6 weeks 
of age. Other symptoms were easy 


fatigue, dyspnea, and slow weight gain 
and development. Incomplete cardiac 
catheterization was performed and a 
diagnosis was made of pulmonary 
stenosis with patent foramen ovale. He 
had a progressive downhill course. At 
operation on Nov. 10, 1952, under hy- 
pothermia (lowest temperature 21.5° 
(., 71° F.), transposition of the great 
vessels was found. The cavae were 
oeecluded and switch-over anastomosis 
of the great vessels was performed, 
after which there was obvious im- 
provement in his condition. Bronchos- 
copy was carried out for retained 
secretions approximately thirty hours 
postoperatively. Cardiae arrest oc- 
eurred immediately upon insertion of 
the bronchoscope into the left main 
bronchus. 


Case 6.—G. N., a 3-month-old male, 
had cyanosis from birth, cough and 
dyspnea, and poor weight gain. Car- 
diae failure occurred one week prior 
to admission. The diagnosis of trans- 
position of the great vessels was made 
on evidenee from fluoroscopy. The 
course was downhill. At operation un- 
der hypothermia (lowest temperature 
22.9° ('.. 72° F.) switeh-over anasto- 
mosis was performed with the cavae 
occluded. Following completion of the 
anastomoses there was slowing of the 
heart with ultimate asystole. 


HYPOTHERMIA IN 


CARDIAC SURGERY 139 
Case 7.—C. R., a female, aged 10 
days, was cyanotic from birth and had 
a downhill course. <A diagnosis of 
transposition of the great vessels was 
made on fluoroscopy. Operation was 
performed at 20° C. (68° F.). The 
cavae were occluded for twenty-three 
minutes. Switech-over anastomosis was 
performed. Slowing of the heart rate 
was followed by ultimate asystole. 


Four patients had the tetralogy of 
Fallot. <All of 


verely affected. 


these, too, were se- 


Case 8.—S. G., a female, aged 12 
months, was cyanotic from birth. Re- 
cently it had inereased in degree and 
was accompanied by dyspnea and 
marked exercise intolerance. She 
could not sit up. At the time of ad- 
mission she was in failure. On fluor- 
oscopy there was evidence of the pres- 
ence of the tetralogy of Fallot. Under 
hypothermia, 26.6° C. (80° F.), the 
infundibular obstruction was removed 
with modified pituitary forceps. The 
result was excellent. 


Casr 9.—In D. L., a female, aged 15 
months, evanosis was first noted at 15 
weeks and was progressive. Dyspnea 
was constant and syneopal episodes 
were frequent. The diagnosis of the 
tetralogy of Fallot was confirmed by 
cardiac catheterization. At operation, 
hypothermia, 24.4° C. (76° F.), was 
used and the cavae were occluded four 
minutes. Resection of the infundibu- 
lar obstruction was earried out under 
vision through an incision in the right 
ventricle. Ventricular fibrillation was 
followed by death. A coronary air 
embolism was found at autopsy. 


Case 10.—H. M., a 2-year-old male, 
had been eyanotie since birth and had 
marked exercise intolerance, dyspnea, 
and syneope. The diagnosis of the 
tetralogy of Fallot was confirmed by 
eardiae eatheterization. Under hypo- 
thermia (25.5° C., 78° F.), the ob- 
structing infundibular tissue was re- 
moved with modified pituitary for- 
ceps. The result was excellent. 
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Case 11.—In J. C., a 12-month-old 
male, cyanosis was first noted at 6 
months. Other symptoms were dysp- 
nea, exercise intolerance, and loss of 


weight. Cardiae failure oceurred 
while he was in the hospital. The di- 
agnosis was the tetralogy of Fallot. 


Hypothermia, 24.4° C. (76° F.), was 
used at operation. Ventricular fibril- 
lation began when the pericardium was 
opened. The pulmonary valve area 
was dilated with sounds. Normal 
rhythm followed alternate compression 
and release of the heart but he died 
several hours later. 


Three additional patients had con- 


genital lesions: transposition of the 
aorta and levoposition of the pulmo- 
nary artery with pulmonary stenosis, 
ventricle, and 


nonfunetioning right 


ventricular septal defect. 


Case 12.—B. L., a female, aged 31 
months, was eyanotie from birth and 
had dyspnea, exercise intolerance, and 
frequent episodes of failure. The di- 
agnosis of transposition of the great 
vessels or the Taussig-Bing syndrome 
was made. An exploratory operation 
with hypothermia, 22.2° C. (72° F.), 
was performed and the Taussig-Bing 
syndrome with pulmonary stenosis 
demonstrated. Pulmonary valvulot- 
omy was performed. The result was 
excellent. 


Case 13.—D. U., a 3-month-old fe- 
male, was cyanotie from birth and had 
developed poorly. An angiocardio- 
gram showed a nonfunctioning right 
ventricle. Under hypothermia, 24.4° 
C. (76° F.), the left pulmonary artery 
was anastomosed to the aorta (end-to- 


side). She died several hours later. 
Autopsy showed a _ nonfunctioning 
right ventricle and massive hemor- 


rhage in the left lung. 


Case 14—M. F. was a 15-year-old 
female. Catheterization provided evi- 
dence of a ventricular septal defect. 


Hypothermia, 24.4° C. (76° F.), was 
used at operation. The cavae were 
ligated for six minutes. The right 
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ventricle was opened and the defect 
was repaired under direct vision by 
approximation of the edges with su- 
tures. Arterial transfusion into the 
aortic arch was earried out throughout 
the period of open intracardiac sur- 
gery; 1,000 e.c. of erythrocyte-Ringer- 
gelatin solution were given followed, 
inadvertently, by 500 e.c. of citrated 
blood. Ventricular fibrillation oe- 
curred at the termination of definitive 
surgery. The heart was defibrillated 
with a single shock. The postopera- 
tive course was uneventful. Postop- 
erative catheterization showed that the 
defect was apparently only partially 
closed. 


The remaining two patients had ac- 
quired eardiae lesions: mitral insuf- 
ficiency in one, aortie insufficiency in 
the other. 


Case 15.—N. S., a female, aged 31, 
had advanced mitral insufficiency. Un- 
der hypothermia at 25.5° C. (78° F.), 
commissurotomy and commissuror- 
rhapy were performed. A clot formed 
in the left atrium during the proced- 
ure. Ventricular fibrillation occurred 
and death ensued. 


Case 16.—T. V., a male, aged 33, 
had aortie insufficiency with severe 
symptoms. Under hypothermia, 31.1° 
C. (88° F.), the patient’s blood pres- 
sure dropped considerably after ex- 
ploration of the aortic valve. The left 
heart was by-passed with an extracor- 
poreal pump. There was considerable 
blood loss. The pump stopped and the 
blood pressure was at a critically low 
level. Resuscitative measures included 
arterial transfusion of citrated blood. 
Ventricular fibrillation developed fol- 
lowed by intractable cardiac arrest. 


TECHNIQUE OF COOLING 


The first two patients subjected to 
hypothermia (H. D. and J. S., Cases 1 
and 2) were cooled in a large food 
freezer. Hands and feet were wrapped 
in protective cotton batting and the 
slatted bottom covered so that no part 
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of the body would come in contact 
with a metal surface. An electric fan 
was placed within the box to keep the 
cold air circulating. This method was 
found to be unsatisfactory, the fall in 
body temperature being very slow. 
For the remaining patients a cool- 
ing blanket was used,* similar to that 
employed by many years pre- 
viously. This consists of a double 
layer of rubber through which a con- 
tinuous tube has been coiled. The free 
ends of the tube outside the blanket 


Fay 


afford means for intake and outflow. 
These are connected to a pump system 
and any cooling fluid may be cireu- 
lated through the coil. We have used 
ice water. 

The patient is placed upon the 
blanket and an endotracheal tube is 
introduced. Sufficient Pentothal is 
given to induce narcosis. A slow drip 
of 0.2 per cent procaine in 5 per cent 
dextrose solution is used as an adjunct. 
It is advisable to let the patient breathe 
100 per cent oxygen from the begin- 
ning. A thermocouple lead is introduced 
into the rectum, electrocardiograph 
electrodes are placed, the blanket is 
closed about the patient, and circula- 
tion of the fluid is started. In infants, 
approximately sixty to ninety minutes 
are required to lower rectal tempera- 
ture to 23.3° to 244° C. (74° to 76° 
F’.). When the temperature has fallen 
to a level 2° F. higher than that de- 
cided upon before the start of the pro- 
cedure, the blanket is opened and the 
patient exposed to room air. Following 
cessation of cooling, the temperature 
regularly drops 2°. Further fluctua- 
tions of temperature can be controlled 
by either raising or lowering the tem- 
perature of the blanket. 


Thermo-Rite Products 


Buffalo, N. Y 


*Available from 
Corp., 1748 Main St., 
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OBSERVATIONS DURING COOLING 

During the cooling process, several 
noteworthy events take place. Early, 
shivering occurs. Inasmuch as this 
reaction may significantly prolong the 
time necessary to lower the tempera- 
ture to the desired level, it must be 
controlled. This is accomplished with 
an additional small amount of Pento- 
thal Sodium given intravenously. The 
electrocardiogram is valuable in the 
detection of occult shivering. In two 
infants we found that without any 
anesthetic agent the temperature fell 
satisfactorily with no evidence of dis- 
comfort or gross shivering. 

When a level in the neighborhood of 
28° C. (82.4° F.) is reached, spon- 
taneous respiration and the 
anesthesiologist must assume control. 
During rewarming, respiration again 


ceases 


becomes spontaneous at the same tem- 
perature. 

The electrocardiogram shows pro- 
gressive changes. These are in the 
main comparable to the changes seen 
in a normal dog cooled over a similar 
range of temperature. There is pro- 
longation of R-R, P-R, and S-T inter- 
vals. In the majority of cases, sinus 
rhythm is the rule at all temperature 
levels observed prior to surgery. In 
the case of N. S. (Case 15) a variety 
of arrhythmias was observed during 
cooling. These were, however, in evi- 
dence before cooling was started. 

The blood pressure usually shows a 
gradual fall as temperature drops. 
The pulse rate after an initial acceler- 
ation shows a progressive slowing. Us- 
ually at 26.7° C. (80° F.) the pulse 
rate is half the value at 37° C. (98.6° 
F.). 

REW ARMING 

Immediately following definitive 

surgery, rewarming is started by cir- 
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Patients cooled below 28° C 


culating warm water through 
blanket 
82.4° F 


temperature. At 


) are rapidly warmed to that 
this level, as noted 
above, spontaneous respirations again 
Jevond this point, the tem 
Krom 31 


most pa 


appear 
perature is raised slowly 
to 32° C. (87.8° to 89.6° F.) 


tients will respond satisfactorily in 


their own beds with no artificial meth 


ods of raising temperature and will at 


tain a normal level in four to twelve 
hours. Regularly, a rise above normal 
of 2 to 3° Is seen on recovers 


RESULTS 


In the series of sixteen patients, the 
ages ranged from 10 days to 33 years. 
The temperature at which surgery was 
to 3L.1° C 
A variety of cardiae 


performed ranged from 20 
68° to 88° F 
atrial sep 


defeet, 


lesions was operated upon: 


tal defeet. ventricular septal 


the tetralogy of Fallot, transposition 


of the great vessels, the Taussige-Bing 


syndrome with pulmonary — stenosis, 


nonfunetioning right ventricle, mitral 
insufficieney, and aortie insufficiency 
died 68.7 


the operating 


Kleven patients per 


cent eight in room, 


one at approximately thirty hours, one 
at twelve hours, one at eight hours. 
Among those who died were four with 
transposition (100 per cent), two with 
the tetralogy of allot | 


with 


50 per cent 
right ven 
defect 
and the two patients 
100 


temperature 


one nonfunctioning 


tricle, two with atrial septal 
66.6 per cent 
with acquired heart disease 
the 


operation 


per 
eent). In these, 
began em- 


ona” 6. 


before 
the 


to Ss I". 


reached 
braced range: 20° to 
(6S 

The 


swered in 


questions which must be an- 


the light of 
Did hypothermia con- 


these figures 


two l 


are 
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the death of 


hypothermia 


patient ? 
the 
patient ? 
difficult to de 
rive and their validity rests too hea 
that by the 
statisticians: medical judgment, whieh 


tribute to 
(2) Did 


ehanee of 


any 
enhance 
survival of any 
The answers are very 


ily upon factor denied 
is made of two parts knowledge, one 
part intuition, and one part hope. 

Did hypothermia contribute to the 
death of any patient? We feel that in 
all the adult patients who died (Cases 
. a, 22 16). 
cardial irritability ineident to redueed 


and the increased myo 


temperature may have been a_ factor 


in the development of ventricular 


fibrillation. The longer the period ol 
vears during which the heart muscle 
the 


to compensate in 


has been subjected to strain, 
greater its inability 
stressful situations. In Case 15, hy 
pothermia with consequent slowing of 
circulation may have been a factor in 
the production of the large clot which 
developed in the left atrium. 

Did hypothermia enhance the chance 
patient? One's 


of survival of any 


judgment here must be influenced not 
hy the propriety of the operative pro 
cedure employed but by its magnitude, 
not alone by the lesion treated but by 
the patient’s condition. Bearing these 
two criteria in mind, an affirmative an 
swer to the question must be given. 
E. K. (Case 4 
precarious state. It 
that at 


body temperature he would have sur- 


was, and had been, in 
a very appears 


extremely unlikely norma! 
vived even thoracotomy. His eardiae 
action, however, at 25.5° C. (78° F.) 
persisted through five minutes of in- 
terruption of the circulation and for 
We believe 
that failure of the circulation was due 
the 


forty minutes thereafter. 


to acute overload of right heart, 


the septal communication having been 
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ade too large. The use of citrated 
ood during the period of caval oecelu 
sion may have been an important econ 


ributory cause 


K. ©. (Case 5) had been diagnosed 
as having pulmonary stenosis with 
patent foramen ovale When trans- 


position of the great vessels was dis- 


covered, the pediatrie cardiologist and 
that all 


cireulation 


the surgeon agreed was lost 


unless rerouting of the 


could be speedily accomplished. It 
was agreed that a radieal procedure 
was Justified, what we have termed a 
anastomosis of the 


switeh-over reat 


vessels. This operation had been dis 
eussed in many previous conversations 
and had been discarded as a_ possible 
solution to the problem. However, in 


desperation it was performed. It 


must be granted that under ordinary 
body 
the 
minutes 
This 


was improved postoperatively, and it 


cireumstances of temperature, 


interruption of circulation for 


twenty-two would not have 


heen possible. infant actually 


was by what we choose to believe an 
accident unassociated with the surgery 
that his death was brought about. 

G. N. and C, R. 


also had transposition of the great ves- 


Cases 6 and 7) 


sels and were subjected to the same 
procedure. Again, the circulation was 
interrupted for a period of time which 
would not have been possible at nor- 
mal body temperature. 

S. G., H. M., and B. L. 
and 12), were considered to have only 
a very slight chance of surviving op- 
The 


for oxygen 


(Cases 8, 10, 


eration. reduced tissue demand 


under hypothermia was 


certainly a big factor in the happy 


outcome. 
D. L.. J. C.. and D. U. (Cases 9, 11, 
and 13 also were considered to be 


extremely poor risks. The procedures 
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employed would, we feel certain, have 


resulted in death more quickly at nor- 


al temperature. 


INDICATIONS AND CONTRAINDICATIONS 


Tentative conelusions in regard to 
indications and contraindieations for 
the use of hypothermia may be drawn 
from this small series of patients. As 
more is learned of this modality, 
changes will undoubtedly be made. 

that 
part of 
regimen in. all 


hypo- 
the 


severely 


At present we believe 


thermia is indicated as 
anesthetic 
evanotie and disabled infants who are 
to undergo cardiac surgery of any 
The optimum range of tem- 


to 26.1° C. 


nature. 
perature is probably 23.3 

74° to 79° F. 

The presence of moderate cyanosis 
and disability in infants and children 
undergo such time-con- 
Blalock or 


transposition of 


who are to 


suming procedures as 
Potts 


pulmonary veins, ete., 


anastomosis, 
would indicate 
the production of low body tempera- 
means ol 
The 


be higher, 


ture during surgery as a 


decreasing oxygen demand. 


evel in these cases may 
but probably should be near 31.1° C 
(88° F. 

If it 
open a 
rupt the circulation during the per- 


hy po- 


is the surgeon’s intention to 
eardiac chamber or to inter- 
formance of an _ operation, 


thermia is certainly indicated. An 
effective 


paratus 


and reliable heart-lung ap- 


might be a better answer to 
the problem involved here, but until 
it is perfected, hypothermia best fills 
the need. Intra-arterial transfusion is 


a necessary adjunct. 


The chief contraindication to the 
use of hypothermia is the presence of 
a noneyanotie lesion for which the 


surgical technique does not require 
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interruption of the cireulation. Atrio- 
septo-pexy, mitral or aortic commis- 
surotomy, and mitral commissuror- 
rhaphy are examples. There is prob- 
ably an inherent factor in acquired 
lesions which contraindicates the pro- 
duction of low body temperature, and 
that is myocardial damage. Ar- 
rhythmias are more prone to develop. 


Advanced age is also a contraindi- 


cation. Ideal in infants and young 
children, hypothermia should be used 
cautiously in older children and 
should be avoided in those over the 


age of 10 years. 
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COUNT UNDER 


ENVIRONMENTAL AND STRESS STIMULI 


EULAINE NAIDEN, M.D., AND Sipney Ross, M.D. 
WasuHineton, D. C. 


HISTORY 

INCE Ehrlich first accurately de- 

scribed the eosinophilic leukocyte 
well over a century ago, a large amount 
of experimental work has been done 
in an attempt to explain the role of 
this cell. Nonetheless, certain aspects 
of the significance of the eosinophil 
cell have lacked recognition in clinical 
medicine until the recent revival of 
interest initiated by Dalton and Selye,' 
Thorn and associates,? Laragh and 
Almy,® Reeant and co-workers‘ and 
others, who demonstrated the role of 
this cell in the alarm reaction, and its 
usefulness in assessing the integrity 
of the pituitary-adrenal system. 

The presence of eosinophilia has 
long had an obvious and generally 
recognized association with such con- 
ditions as helminth infestation, allergy, 
certain dermatoses, malignancies, and 
postinfectious states. Eosinopenia, on 
the other hand, although first noted by 
Ehrlich in infectious states, has been 
largely overlooked as a_ significant 
finding. This was partly due to the 
technical difficulties of doing accurate 
eosinophil counts. The earlier method 
of reporting the cell count as a per- 
centage of the total leukocyte count 
inaccurate and misleading. 
The total eosinophil count, expressed 
as an absolute figure, has proved more 
satisfactory although there are in use 
many variations in technique of count- 
ing and staining. 


proved 


From the Research Foundation, Children’s 


Hospital. 





Despite the fact that eosinopenia 
was found to occur in almost every 
infectious disease, the phenomenon was 
usually interpreted as being a specific 
response to a particular disease entity. 
Similarly, the post-toxie eosinophilia 
was considered a specific effect; for 
example, it was considered as diagnos- 
tically significant in scarlet fever ° 
and infectious mononucleosis.’ It was 
not until the last decade that eosino- 
penia, with falling even to 
zero, was recognized as being a non- 
specific response to any acute infection 
which was usually followed by a post- 
infectious eosinophilia. 

The degree of the fall, as well as of 
the subsequent rise of the total eosino- 
phil count, was recognized as correlat- 
ing with the severity of the illness in 
the acute and convalescent phase, and 
in this respect was considered to be a 
useful prognostic laboratory _ test. 
Many attempts were made to correlate 
this phenomenon with the leukocyte 
eount, degree of fever, sedimentation 
rate, and with specific therapy used. 
However, no good correlation was 
found to exist other than with the 
actual clinical appearance of the pa- 
tient.* ° 

The fall of the eosinophil count fol- 
lowing trauma was recognized long 
before Selye described his ‘‘alarm reac- 
tion.’’ In 1893, Zappert demonstrated 
a fall in eosinophils after tuberculin 
injections. Eosinopenia has since been 
demonstrated following convulsions, in- 
injections, and _ surgical 


counts 


travenous 
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procedures and is a generally accepted 


indicator in postoperative 


il iz 


prognost ie 
patients." 


In 1936, Selye' deseribed his well- 


known ‘‘alarm reaction’’ or general 


adaptation syndrome. This coneept 
holds that stress stimulates the produe- 
the the 


adrenal gland, which in turn stimulates 


tion of glucocorticoids by 
gluconeogenesis, thymic and lymphatic 
involution and neutrophilia, lympho- 
1948 Hills 


evidence 


penia and eosinopenia. In 


and associates’ presented 
that ACTH produced eosinopenia by 
adrenal stimulation. Epinephrine was 
later found to produce a similar re- 
sponse presumably by its aetion on the 
pituitary-adrenocortical system, and 
the two drugs, ACTH and epinephrine, 
soon came into popular usage as a test 
of the integrity of the pituitary-adrenal 
axis.» ** Recent experience with the 
epinephrine test, however, seems to in- 
dicate that it may not assess the fune- 
tional capacity of these organs accu- 
16 


rately.’ 


That infection constitutes 
a stress factor producing eosinopenia 
What the actual 


eosinophil 


an acute 
seems indisputable. 
of the 
whether it is in 
the 
manner it so dramatically and myster- 
the blood 
stream are unanswered questions which 


eell is, 
related to 


function 
some Way 


immune process, and in what 


iously disappears from 
have precipitated an intensive amount 


of investigation. 


REVIEW OF PEDIATRIC LITERATURE 


The literature contains a paucity of 
information regarding the eosinophil 
response in the pediatric age group. 
The the Finn 
Rud’s summary" was that the relative 


consensus at time of 


eosinophil count had a range of from 
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0 to 7 per cent in infants, 2 to 5 per 
cent in preschool and school children, 
and a drop to an average of 3 per cent 
at ages 13 to 15 vears. 

studied seventy-five 
She 


surrell'* pre- 


mature infants. found zero or 
near zero levels in the total eosinophil 
count for all premature infants on the 
first day of life (those weighing less 
than 4% pounds having consistently 
the first 
days of life, eosinophil counts in al- 
all 
Where the progress of the infant was 
the 
count steadily rose to reach a high level 
by the third to the fifth week at which 
Of 


zero eounts). During two 


most cases were extremely low. 


entirely satisfactory, eosinophil 


time it ranged from 900 to 1,650. 
eight infants who died, there was no 
tendency for the count to rise and zero 
This 


might be construed as being of prog- 


counts were present at death. 

Sixty-three infants 
376 to 
was well above the absolute count 
adults of 150 to 400. 


that only 1 per cent of normal adults 


nostic importance. 


had counts from 1,650 which 
for 


Disecombe'’ found 


had a count exceeding 240. 

Jailer and co-workers®® were partiec- 
the pituitary- 
adrenal relationship in forty-two new- 


ularly interested in 
born and twenty-three premature in- 
They found an initial 
varving from 20 to 537. There was no 
significant tendency toward a rise or 


fants. count 


fall in twelve full-term infants in the 
first week of life. Two-thirds of the 
full-term the 
epinephrine test in the first two days. 


infants responded to 
None of the prematures responded until 
the ninth day, and the smaller the 
birth weight, the longer it took for the 
epinephrine test to become positive. 
All infants in this series responded to 
ACTH. They conclude that in pre- 
mature infants the mechanism for ad- 
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justment to stress is not completely 
developed at birth. 

Klein and Hanson,”' also studying 
funetion in new- 
born infant, found in thirty infants 
an average count of 370 with a small 


adrenocortieal the 


decrease at one week. They noted 
to ACTH in 


fants in the first week of life than in 


much less response in- 
the second week. 

Medoff and Barbero”? found a range 
of 19 to 851 (mean 267) in forty-two 
full-term newborn infants. In 75 per 
the the 
significantly during the first five days 


of life, and in 82 per cent a significant 


eent of infants, count rose 


rise occurred from 5 to 30 days of age, 
with a range of 69 to 571 and a mean 
of 248. In the 
these infants showed an abrupt 
fixed 


contrast, mothers of 
rise 
level in forty-eight to 
On the 


these counts they postulated a period 


to a 
seventy-two hours. basis of 
of relative hypoadrenalism in infants 
from 5 to 60 days of age. 

variations among 
She found 


In Hain’s study,” 


age groups are not stressed. 


that eighteen healthy children had 
eosinophil eounts within the normal 
adult range. Twelve patients with 


nonfebrile chronic illnesses also were 
normal which would seem to indicate 
adaptation to chronie stress. In 
twenty-nine patients with acute febrile 
illnesses, she found an eosinopenia of 
97, subsequent rise 


zero to with a 


paralleling recovery. In twenty-three 
patients (ineluding normal, active, and 
miscel- 


Hain 


found a normal adult response to the 


inactive rheumatie fever, and 


laneous nonfebrile illnesses) 


Thorn test. 


PRESENT STUDY 


In the course of clinical studies, we 


marked 


frequently observed 


have 


CIRCULATING 





EOSINOPHIL COUNT 147 
eosinopenia (zero or near-zero levels) 
occurring in the acute phase of infec- 
tion and a subsequent post-toxie eosino- 
philia. On _ several pa- 
tients with acute pyogenic meningitis, 
a fall in the eosinophil count during 
the convalescent phase has presaged by 
one or more days the recognition of a 


oceasions in 


complication or relapse. In view of 
these observations, it appeared to be 
of some importance to determine to 
what extent a daily eosinophil count 
might vary as a result of procedures 
and conditions inherent in the treat- 
ment of a disease such as meningitis. 
If a significant variation oceurs in the 
pediatric age group, for example, after 
fasting, intramuscular injections, lum- 
bar punctures, and other noxious stim- 
uli, a daily eosinophil count would be 
invalid as a prognostie sign unless the 
daily counts were performed under 
rather rigidly controlled conditions. 
With this in mind, the present study 
was set up using several different age 
groups and taking sample eosinophil 
counts under controlled and simulated 
conditions of stress. 


Methods Materials.—Nineteen 
patients were studied. Of these, four 


and 
ranging in age from 8 to 12 years 


were patients hos- 
pitalized for orthopedic rehabilitation. 


An additional four patients ranging in 


postpoliomyelitis 


age from 1 to 2 years were also post- 
poliomyelitis patients. Eleven infants, 
aged 2 to 12 months, were convalescent 
diarrhea patients. 

The total 
eosinophil counts was that of Thorn, 

All 
tech- 


method of performing 
using the Randolph modification. 


counts were done by the same 
nician. 

Kosinophil counts were done simul- 
taneously on all of the patients in a 


given age group under study. Other 








than for physical therapy in the post- 
poliomyelitis group, none of the pa- 
tients was receiving medication or 
other specific treatment. 


Results.—Fasting eosinophil counts 
in the nineteen patients studied 
ranged from 50 to 470, with 80 per 
cent of the patients having counts in 
the range of 50 to 300. There was a 
variation of only 10 cells among in- 
dividuals in the older age group and 
50 in the 1- to 2-year group. The 
widest variation occurred among pa- 
tients under 1 vear. (Table I.) 


TABLE I. Fastine Eostnopuit Counts. AGE 
VARIATION 


8-12 YR. 1-2 YR. 6-12 Mo. 2-6 MO. 
90 90 150 50 
o0 110 100 50 
on 130 170 90 
100 140 330 100 

730 220 
470 


Fasting counts done on three con- 
secutive days on three patients in the 
2- to 6-month group showed a fluetua- 
tion of 30, 30, and 80 in successive 
counts. (Table IT. 

TABLE II. Datty Fasting Eostnorni 


CoUNTS. VARIATION IN 2 TO 6 MO. AGE 
GROUP 


IST DAY 2ND DAY 3RD DAY 
50 130 110 
on 70 100 
50 20 20 


Effect of Food Ingestion.—To deter- 
mine the effect of food ingestion upon 
the cireulating eosinophil level, counts 
were done before breakfast, thirty 
minutes and two hours after breakfast, 
and two hours after lunch. (Table ITT.) 
Eosinophil counts done thirty minutes 
after breakfast ranged from 40 to 790 
with 90 per cent of the patients’ counts 


in the range of 50 to 300. Again, the 
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counts were most uniform in the oldest 
age group while the widest range oec- 
curred in the 2- to 12-month group 
There was no consistent trend in the 
postprandial counts sinee 50 per cent 
rose or remained the same while 50 
per cent fell. The actual degree of 
rise or fall in which the postprandial 
eounts differed from those taken be- 
fore meals varied from 100 to 660 
with 90 per cent differing less than 
200. 


TABLE IIT. Tue Errect or Foop INGESTION 
Upon Tora. Eostnopuit Counts 


| 30 MIN. 2 HR. 
P.C, P.C. 2 HR. 
AGE FAST-| (BREAK BREAK P.C. 
GROUP ING FAST ) FAST ) (LUNCH 
8-12 vr. 90 100 50 120 
: 100 180 200 350 
90 190 210 300 
90 160 180 130 
1-2 yr. 130 110 80 130 
: 140 140 200 140 
110 190 190 150 
90 60 110 80 
6-12 mo, 100 60 100 50 
170 110 80 160 
730 790 350 700 
330 160 130 140 
150 60 70 60 
2-6 mo. 50 60 10 20 
90 110 160 90 
220 120 230 240 
50 10) 20 10 
170 70 730 510 


Effect of Diurnal Variation.—The 
occurrence of a diurnal variation in 
total eosinophil counts in adults has 
been established by others.’ ** In 
the patients under study, 4 p.m. counts 
ranged from 20 to 630. Only 50 per 
cent of these counts, as compared with 
80 per cent of fasting counts done on 
the same day, fell within a range of 
50 to 300. In eighteen patients the 
afternoon counts rose in seven and fell 
in eleven. With one exception 4 p.m. 
counts, as compared with fasting 
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the older 


groups and fell in the younger. 


counts, rose in two age 
Four 
P.M. counts done on three consecutive 
days on three patients in the 2- to 6- 
month age group showed a fluctuation 
of 40, 40, and 70 in successive counts. 


This daily fluctuation closely corre- 


sponds with that found in fasting 
counts. (Table IV.) 
TABLE IV. COMPARISON OF FASTING WITH 
4 p.M. EOSINOPHIL COUNTS 
AGE GROUP FASTING—A.M, 4 P.M. 
8-12 yr. 90 130 
100 220 
90 430 
90 380 
1-2 yr. 130 170 
140 190 
110 170 
90 30 
6-12 mo. 100 20 
170 90 
730 630 
150 70 
2-6 mo, 100 40 
50 40 
90 50 
220 180 
50 40 
470 300 


Effect of Traumatic Stimuli.—In 
order to determine the effect of trau- 


matie stimuli such as intramuscular 


injections, two suecessive placebos 
were administered into the gluteal 
muscles of patients in the 8- to 12-year 
and 1- to 2-year age groups. The 8- 


to 12-year group showed a consistent 
fall, reflected in counts done fifteen and 
thirty minutes after the injection but 
not in those done three hours later. 
The fall ranged from 10 to 70. There 
was no consistent response in the 1- to 
(Table V.) 
Lumbar punctures performed in 
three patients in the 2- to 12-month 
age group similarly showed a fall in 
counts done fifteen and thirty minutes 


2-vear age group. 
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TABLE V. THE EFFECT OF INTRAMUSCULAR 
INJECTIONS ON EOSINOPHIL COUNTS 


3 HR. 


AGE BE 15 MIN. 30 MIN. 
GROUP | FORE AFTER | AFTER AFTER 
A.M. Injection 
8-12 yr. 80 70 50 220 
190 160 120 300 
190 190 150 160 
200 140 130 70 
1-2 yr. 130 100 
220 150 240 200 
110 140 120 210 
50 60 50 20 
P.M. Injection 
8-12 yr. 100 60 80 60 
180 300 200 300 
180 120 190 70 
120 50 140 80 
1-2 yr. 230 90 90 140 
200 230 190 230 
140 180 160 190 
30 50 50 150 


TABLE VI. THe EFrrect or LUMBAR 
PUNCTURE ON EOSINOPHIL COUNTS 


15 MIN. 30 MIN, 2 HR. 
BEFORE AFTER AFTER AFTER 
170 80 70 170 
90 40 90 120 
220 140 140 170 
later. The decrease in eosinophils 


ranged from 50 to 90. Two hours later 
the counts had returned to their pre- 
(Table VI.) 


Intravenous Infusions.- 


vious levels. 

Effect of 
Continuous intravenous infusions were 
given to three patients in the 2- to 6- 
The infusion fluid 
consisted of 5 per cent glucose in water 
for the first three hours, and protein 
for the second three 
infusion ran at 8 to 10 


month age group. 


hydrolysate* 

hours. The 

TABLE VII. THE Errect or INTRAVENOUS 
INFUSIONS ON EOSINOPHIL COUNTS 


| 5% GLUCOSE PROTEIN 


BEFORE IN WATER HYDROLYSATE 
NFUSION /|1HR./2 HR./3 HR.) 1 HR.|2 HR.|3 HR. 
—_— 0 10 50 10 20 20 
140 100 110 110 80 110 100 
110 70 200 260 150 190 110 





*Travamin. 
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drops per minute. Hourly counts fol- 


lowing the initiation of 5 per cent 
vlucose in water showed a fall of 30 
to 40 eosinophils in the first hour. 


This slowly rose to approximately the 
initial level in three hours. However, 
the 


hydrolysate there occurred a_ second 


on changing solution to protein 
fall of 40 to 100, which again gradually 
rose in the 


(Table VIL.) 


ensuing three hours. 


DISCUSSION 
With 


eosinophil 


fasting 
the 
range of normal of 80 to 500 given by 


two exceptions, all 


counts were within 


Roche and associates.2*> Fasting counts 
done in the oldest age group showed 
the 
those in 


individual variation, while 


the 


least 


youngest group varied 
widely. 
effect 


study. 


No consistent postprandial 
the 
similarly found that meals 


the total 


was observed in present 
Finn Rud' 
count in 


had no effect on 


adults. 
trend 
An afternoon 


No consistent diurnal was 
noted in our patients. 
rise occurred in the oldest age group 
and a fall in the youngest. Four p.m. 
counts showed a wider range in mem- 
bers of all age groups than did fasting 
counts done on the same day. These 
counts did not encompass the period 
Finn Rud" 


reported a decrease in eosinophils in 


between 4 p.m. and 9 A.M. 


early morning with a minimum be- 


tween 9 and 11 a.m. This is followed 


by a brief increase at noon with the 


highest values occurring in the late 


afternoon after 5 P.M. 
Traumatie procedures, such as in- 
and lumbar 


tramuseular injections 


punctures, resulted in a brief sustained 
fall 


in total eosinophil counts of as 
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much as 100 in the majority of pa 
tients in this study. 

There have been several reports ot 
following glueose ad 
11,26 Whether this ef- 
feet is a specific adrenal stimulus or a 


an eosinopenia 
ministration. 
stimulus is not 


nonspecific stress 


known. In three patients receiving 


continuous intravenous infusions, a 
drop in the eosinophil count followed 
by a slow rise oceurred after both 5 
per cent glucose and protein hydrol- 
vsate were started. 

There 


eosinopenia following therapeutic pro- 


are many other reports of 


cedures, e.g., electroshock therapy, in- 


sulin, and electrically induced convul- 


sions,'” nitrogen-mustard therapy, in- 
sulin, sedation (intoxicating doses 


eardiazol injections,'* and sodium sali- 
Other 
ported as altering the eosinophil re- 
inelude starvation,’ malnutri- 
vitamin CC 


evlate therapy.” factors re- 
sponse 
tion, hypoproteinemia,”* 
administration, and DOCA or salt ad- 
ministration over prolonged periods.*° 
The number of uninvestigated specific 
and nonspecific stress factors altering 
the eosinophil response probably are 
considerable. 

In addition, Finn Rud" has demon- 
strated that the eosinophil system in 
the peripheral blood is in contant oscil- 
lating motion about a mean value. He 
found that 
ten counts per patient done at one- and 


the extreme variation in 


five-minute intervals ranged between 
263 and 631 in ninety patients studied. 
This represents a significant variation 
over and above that found in suecessive 


counts of the same sample." 


When one appreciates the wide 
range of stimuli which may affect the 
total eosinophil count, it seems re- 


markable that daily counts could re- 
flect any consistent trend paralleling 

















NAIDEN AND ROSS: 


clinical recovery. That they do is un- 
disputable. 
necessary that daily counts be drawn 
under as rigidly controlled conditions 
as possible in order to eliminate ex- 
From the 
that 


counts are the least subject to varia- 


traneous stimuli. present 


study, it would appear fasting 


tion. 
CONCLUSIONS 

1. A review of the literature regard- 

the total 


count is presented with particular ref- 


ing circulating eosinophil 
erence to studies done in the pediatric 
age group. 

2. From the present study of nine- 


pediatric in which 
total 


under controlled and simulated 


teen patients, 


sample eosinophil counts were 
done 
conditions of stress, the following eon- 
clusions are drawn: 

a. Fasting eosinophil counts were 
within the normal range of 80 to 500. 
They also appeared to be the least 
variable of counts done at varying in- 
tervals throughout the day. 

b. No consistent postprandial effect 
was found. 
ce. No consistent diurnal trend was 
noted. 
such 


lumbar 


d. Traumatie procedures, as 
intramuseular injections and 
punctures, produced a brief unsus- 
tained fall in eosinophil count. 

e. The administration of intravenous 
fluids such as 5 per cent glucose and 
protein hydrolysate produced a brief 
fall in 


eosinophil count. 


followed by a sustained rise 

3. When daily eosinophil counts are 
to be done, it is recommended that a 
fasting count be performed since it is 


the least subject to variation. 


However, it would appear 


TOTAL CIRCU 


10. 


16. 


. Jordan, P. 


15] 


LATING EOSINOPHIL COUNT 


REFERENCES 


Dalton, A. J., and Selye, H.: The Gen 
eral Adaptation Syndrome and the Dis 
eases of Adaptation, J. Clin. Endocrinol. 
6: 117, 1946. 

. Thorn, G. W., Forsham, P. H., Prunty, 
F. T. G., and Hills, A. G.: A Test for 
Adrenal Cortical Insufficiency, J. A. M. A. 
137: 1005, 1948. 

Laragh, J. H., and Almy, T. P.: Changes 
in Cireulating Eosinophils in Man Fol 
lowing Epinephrine, Insulin and Surgical 
Operations, Proc. Soe. Exper. Biol. & 
Med. 69: 499, 1948. 

Recant, L., Hume, D. M., Forsham, P. 
H., and Thorn, G. W.: Studies on the 
Effect of Epinephrine on the Pituitary 
adrenocortical System, J. Clin. Endo 
erinol. 10: 187, 1950. 


Friedman, §.: Scarlet 


Eosinophilia in 
Fever as a Diagnostic Aid, Am. J. Dis. 
Child. 49: 933, 1935. 
Bowie, J. M.: The Leukocytosis in Sear 
let Fever and Its Complications, J. Path. 
& Bact. 8: 82, 1903. 
. Kauffman, R. E.: Eosinophilia in In 
fectious Mononucleosis, Am. J. M. Se. 
219: 206, 1950. 
. Weiner, H. A., and Morkovin, D.: Cir 


culating Blood Eosinophils in Acute In 
fectious Disease and the Eosinopenic Re 


sponse, Am. J. Med. 13: 58, 1952. 
Lowell, F. C., and Wellington, M. 8.: 
The Eosinophil Count in Acute Infee- 


tions, Bull. New England Med. Center 7: 


440, 1949. 

Altschule, M. D., Parkhurst, B. H., and 
Tilletson, K. J.: Decreases in Blood 
Eosinophilic Leukocytes After Electri 


cally Induced Convulsions in Man, J. Clin. 
Endocrinol. 9: 440, 1949. 


H., Last, J. H., Pitesky, L., 


and Bond, E.: Eosinopenia due to Glu 
cose Administration, Proc. Soc. Exper. 
Biol. & Med. 73: 243, 1950. 

2. Coppinger, W. R., and Goldner, M. G.: 


The Eosinophil Response to Surgical 


Trauma, Surgery 28: 75, 1950. 


3. Selye, H.: A Syndrome Produced by Di 
verse Nocuous Agents, Nature 138: 32, 
1936. 

Hills, A. G., Forsham, P. H., and Finch, 
©. A.: Changes in Circulating Leukocytes 


Induced by the Administration of Pitui 


tary Adrenocorticotrophic Hormone 
(ACTH) in Man, Blood 3: 755, 1948. 
Best, W. R., Kark, R. M., Muehrcke, 


R. C., and Samter, M.: Clinical Value of 
Eosinophil Counts and Eosinophil Re 
sponse Tests, J. A. M. A. 151: 702, 1953. 
Thorn, G. W., Jenkins, D., Laidlaw, J. 
C., Goetz, F. C., Dingman, J. F., Arons, 
W. L., Streeton, D. H., and McCracken, 
B. H.: Pharmacologic Aspects of Adre 
nocortical Steroids and ACTH in Man, 
New England J. Med. 248: 588, 1953. 




























19. 


20. 


24. 


THE 





JOURNAL 


Rud, F.: The Eosinophil Count in Health 
and in Mental Disease; a Biometrical 


Study, Acta psychiat. et neurol., Supp. 
40, 1947. 
Burrell, J. M.: A Comparative Study of 


the Cireulating Eosinophil Level in 


Babies. Part I: Premature 

Arch. Dis, Child. 27: 134, 1952. 
Discombe, G.: Criteria of Eosir 
Lancet 1: 195, 1946. 

Jailer, J. W., Wong, A. S., and 
E. T.: Pituitary Adrenal Rela 
in Full-term and in Premature 
as Evidenced by Eosinophil Resp 
Clin. Endocrinol. 11: 1, 1951. 


Infants, 
10philia, 


Engle, 
tionship 
Infants, 
onse, J. 


Klein, R., and Hanson, J.: Adrenocorti 


eal Function in the Newborn In 
Measured by Adrenocorticotropi 


fant as 
e Hor- 


mone-Eosinophil Response, Pediatries 6: 


192, 1950, 


Medoff, H. S., and Barbero, G. J.: 


Total 


Blood Eosinophil Counts in the Newborn 


Period, Pediatrics 6: 737, 1950. 


Children in Health and Disease, 
ries 7: 408, 1951. 


. Hain, K.: Cireulating Eosinophils in 


Pediat 


Halberg, F., Visscher, M. B., Flink, E. B.. 


Berge, K., and Bock, F.: 


Diurnal 


OF 


or 


26. 


29. 





PEDIATRICS 


Rhythmic Changes in Blood Eosinophil 
Levels in Health and in Certain Diseases 
Journal-Lancet 71: 8, 1951. 


. Roche, M., Hills, A. G., and Thorn, 


G. W.: Levels of Cireulating Eosino 
phils and Their Response to ACTH in 
Surgery: Their Use as an Index of 
Adrenal Cortical Function, Proc. of the 
First Clinical ACTH Conference, edited 
by J. R. Mote, Philadelphia, 1950, Th 
Blakiston Co. 

Artunkal, S., and Kayahan, 8.: Th 
Effect of Glucose on the Circulating Eo 
sinophils, J. Clin. Endocrinol. & Metab 
12: 1095, 1952. 


7. Roskam, J., Van Cauwenberge, H., and 


Mutser, A.: Effect of Sodium Salicylates 
on Circulating Eosinophils and Urinary 
Uric Acid-Creatinine Ratio, Lancet 2: 9, 
1951. 


. Brenner, L. O., Waife, 8. O., and Wohl, 


M. G.: The Eosinophil Response in 
Chronic Disease and Malnutrition, J. 
Lab. & Clin. Med. 37: 593, 1951. 
Bonner, C. D., and Homburger, F.: Some 
Factors Altering the Level of Circulat 
ing Eosinophils, Bull. New England Med. 
Center 13: 187, 1951. 

















ITT. 


STUDIES OF 17-HYDROXYCORTICOSTEROIDS 


B.Loop LEVELS IN SALICYLATE INTOXICATION 


ALAN K. Dong, M.D., Rospert S. Ety, M.D., anp 
VINCENT C. Kewtuey, M.D., Pu.D. 
SaLt Lake City, UTAH 


HERE has been considerable evi- 
denee to suggest that salicylates 
may, in high doses, influence the pi- 
tuitary-adrenal system and its secre- 
tions. Salieylates have been reported 
to produce an eosinopenia,’* a deple- 


tion of adrenal aseorbie acid and 
cholesterol,’ and histologie indiea- 
tions of adrenal activation.® 7°  Al- 


terations in the rate of urinary excre- 
tion of steroids’** ** and certain met- 
abolie changes similar to those pro- 
duced by ACTH and cortisone’ ** ** 
have been noted to follow salicylate 
administration. In an earlier com- 
munication, a markedly elevated 
plasma 17-hydroxyeorticosteroid con- 
centration was reported in one child 
salicylate intoxication. Ad- 
ditional subjects with salicylate in- 
toxication have been studied. The 
purpose of this communication is to 
report data concerning the plasma 
17-hydroxycorticosteroid concentra- 
tions individuals 
as well as those observed in guinea 
pigs given large doses of salicylate. 


with 


observed in these 


MATERIALS AND METHODS 


The human subjects used in this 
study ineluded three children and 
four adults with salicylate intoxica- 
tion. Blood specimens were collected 
in heparinized syringes from ante- 


Laboratory 
University 


From_ the Lockhart Memorial 


of the Department of Pediatrics, 
of Utah College of Medicine. 
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veins. 


eubital or external jugular 
Following the removal of aliquots for 
salicylate, pH, and other blood chem- 
istry determinations, plasma was sep- 
arated by centrifugation and stored 
in a deep freezer until used. 

In the animal experiments, male 
pigs weighing 450 to 600 
grams were used. Each animal, ex- 
cept those of a control group, was 
given a 1 ml. intraperitoneal injection 
containing the dose of drug indicated 
in Table III. All solutions injected 
were at a temperature of 37° C. 
Blood specimens were obtained from 
the abdominal aortas. Animals given 
75 mg. of sodium salicylate were di- 
vided into four groups and individ- 
ual groups were sacrificed at inter- 
vals of two, four, eight, and twenty- 
four hours following injection. Ani- 
mals of other treatment groups were 
sacrificed four hours after the ad- 
ministration of test doses. Plasmas 
were separated by centrifugation and 
stored in a deep freezer until used. 

17-Hydroxycorticosteroid plasma 
concentrations were measured by 
the method of Nelson and Samuels.” 
Plasma salicylate determinations 
were by the method of Brodie and 
associates." Plasma pH was deter- 
mined electrometrically. 


guinea 


OBSERVATIONS 


In Table I are shown the data ob- 
tained concerning seven patients with 











salicylate intoxication. Case histories 


are briefly as follows: 


R. W., male, aged 9 months. For 
five days prior to admission, the pa- 
tient’s parents had been giving him 
®» grain aspirin tablets, as many as 
six per day, for a mild pharyngitis. 
(ne day prior to admission he de- 
veloped dizziness, malaise, and hy- 
perpnea, At the time of admission 
the temperature was 101° F.; pulse, 
100; respirations, 40 and of Kussmaul 
type. Urine pH was 5.0; urine posi- 
tive for diacetic acid, acetone and 
salicylate; plasma CO,, 8.7 mM _ per 
liter; pH, 7.31; plasma salicylates, 33 
mg. per cent. He was treated with 
oral fluids, which ineluded sodium 


TABLE [T. PLASMA 17-HyYDROXYCORTICOSTEROID CONCENTRATIONS IN PATIENTS WITH SALICYLATI 
INTOXICATION 


DURATION 
PATIENT AGE INTOXICATION 
R. W. 0 mo. + da. 
K. 8S. 29 mo. 24 hr. 
\. G. 29 mo. $8 hr. 
D. G. 16 yr. 16 hr. 
38 hr. 
S. B. 17 yr. + hr. 
J. G. 21 yr. 24 hr. 
C. A. 61 vr. 14 hr. 
38 hr. 


lactate solution. The following day, 
plasma CO, was 15.4 mM per liter; 
pH, 7.46; the urine was negative for 
acetone, diacetic acid, and salicylates. 
One day after admission a_ blood 
sample was obtained for study (Table 
1). Treatment with oral fluids re- 
sulted in complete recovery. 

K. S., female, aged 29 months. 
Twenty-three hours prior to admis- 
sion, she ingested fifteen to twenty 
aspirin tablets, 114 grain size. No 
vomiting followed. Twelve hours 
later she was noted to be drowsy, 
perspiring excessively, and breathing 
‘theavily.’’ Upon admission, the 
temperature was 99.6° F.; pulse, 110; 
respirations were deep and at the 
rate of 32 per minute. She was al- 
ternately alert and lethargie. The 
urine had a pH of 5.0 and gave a 
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PLASMA 
PLASMA 17-HYDROXY 
SALICYLATE PLASMA CORTICOSTEROIDS 
MG./100 ML.) pH (uG/100 ML. ) 
33 7.46 44.0 
32 7.26 48.2 
22 41.0 
64 7.44 31.4 
19 7.48 7.3 
60 30.5 
5 7.47 43.7 
51 7.51 33.4 
28 20.5 
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strongly positive ferric chloride test 
A blood sample was obtained fo 
study (Table 1) prior to the start of 
therapy. CO. was 16 mM per liter; 
pH, 7.26; plasma salicylates, 52 mg 
per eent; chlorides, 103.5 meq. pe 
liter. Treatment with oral fluids ré 
sulted in complete recovery. 

A. G.. male, aged 29 months 
Twenty-four hours prior to admis- 
sion, the patient ingested ten to 
twenty 5 grain aspirin tablets. Three 
hours later he began vomiting and 
continued to vomit intermittently over 
a ten-hour period. He was admitted to 
another hospital after becoming 
comatose. The temperature was 
101.2° F.; pulse, 120; respirations, 46 


at the time of admission. He was 
given 200 ml. of whole blood and 
2,100 ml. of intravenous fluids which 
included sodium lactate, dextrose in 
saline, and Ringer’s lactate solutions. 
The following day his temperature 
was 101.4° F.; pulse, 112; respira- 
tions, 40. A blood sample was ob- 
tained at this time (forty-eight hours 
after aspirin ingestion and twenty- 
four hours after start of therapy) ; 
the plasma salicylates were 21.5 mg. 
per cent. The data are shown in 
Table I. 

D. G., male, aged 16 years. The 
patient claimed to have ingested 100 
5 grain aspirin tablets and twenty 
‘*Anaein’’ tablets (contain acetophen- 
etidin, aspirin, and eaffein) in a sui- 
cide attempt, eighteen hours prior to 
admission. Four to five hours after 














DONE ET AL.: 


ingestion of the salicylates he noted 
nild vertigo and mental confusion, 
and during the ensuing eight hours 
vomited three or four times, At the 
time of admission, the temperature 
was 97.2° F.; pulse, 96; respirations 
were deep and at the rate of 28 per 
minute. His faee was plethorie, and 
he complained of tinnitus and nausea. 
A blood specimen was obtained for 
study (Table 1) prior to the start of 
therapy. Plasma CO, was 19.3 mM 
per liter, pH, 7.44; plasma salicylates, 
64 mg. per cent. During the twenty- 
four hours following admission, he re- 
ceived 1,000 ml. of intravenous fluids, 
which included sodium lactate and 
dextrose in saline solutions, and 2,000 
ml. of oral fluids. At the end of this 
period (thirty-eight hours after sal- 
icylate ingestion and twenty-four 
hours after start of therapy) a second 
blood specimen was obtained for 
study (Table I). At that time, 
plasma CO, was 26.9 mM per liter; 
pH, 7.48; plasma salicylates, 19 mg. 
per cent. The patient was alert 
throughout his hospital stay and re- 
covered completely. 


S. B., female, aged 17 years. The 
patient claimed to have ingested 100 
5 grain aspirin tablets in a suicide 
attempt, two and one-half hours prior 
to her appearance at the emergency 
room. Upon admission she was ple- 
thoric, mildly ataxic, and complained 
of tinnitus and difficulty in hearing. 
She had not vomited. Gastric lavage 
was performed. <A blood specimen 
was obtained for study approximately 
four hours after aspirin ingestion 
(Table I). Plasma salicylates were 
60 mg. per cent. The patient recov- 
ered completely with no therapy. 


J. G., female, aged 21 years. Two 
and one-half hours prior to admission 
the patient ingested twenty to thirty 
‘‘Bufferin’’ tablets (each tablet con- 
tains 5 grains aspirin plus gastric 
antacids), eighteen ‘‘ Anacin’’ tablets, 
and approximately twelve Aureomy- 
cin capsules in a suicide attempt. A 
blood specimen was obtained immedi- 
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ately upon admission to the hospital 
emergency room (data in Table I). 
The plasma pIl was 7.47; plasma sal- 


i¢ylates, 35 mg. per eent. At that 
time the patient was vomiting re- 
peatedly and was moderately dis- 
oriented, but was not stuporous. 


Gastric lavage was performed, and 
the patient recovered without further 
therapy. 


C. A., female, aged 61 years. 
Eighteen hours prior to admission 
the patient began taking two 5 grain 
aspirin tablets every half hour to re- 
lieve pain following removal of a 
bunion. She continued to ingest as- 
pirin at this rate for approximately 
ten hours, during which time her 
fluid intake was minimal. Eight 
ours priot to admission she noted 
malaise, tinnitus, and difficulty in 
hearing. At the time of admission, 
the temperature was 98° F.; pulse, 
96; respirations, 20. A blood sample 
was obtained for study (Table I) 
prior to the start of therapy. The 
urine had a pH of 5.5 and gave a 
strongly positive ferric chloride test. 
Plasma CO, was 18.9 mM per liter; 
pH, 7.51; plasma salicylates, 51 mg. 
per cent. After treatment with oral 
fluids for twenty-four hours, a second 
blood sample was obtained for study 
(Table I). At that time plasma sal- 
icylates were 28 mg. per cent. Treat- 
ment with oral fluids resulted in com- 
plete recovery. 

The mean plasma concentration of 
17-hydroxyeorticosteroids in normal 
children is nearly identical with that 
in normal adults, being 12.0 pg. per 
cent (SEM, 1.29; S.D., 8.2) in the 
former and 13.0 »g. per cent (SEM, 
0.4; S.D., 6.0) in the latter."* Thus, 
each of the patients presented here 
had a markedly elevated circulating 
-oneentration of 17-hydroxycorticos- 
teroids (Table II). 
17-hydroxycorticos- 
found in the 


Fig. 1 shows 


teroid concentrations 
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plasma of guinea pigs at varying tions of these steroid levels were a 
periods of time following the intra- consistent finding, with peak in- 
peritoneal injection of 75 mg. of creases occurring at approximately 
sodium salicylate per animal. Guinea four hours following the injection of 
pigs were used because they, unlike _ salicylate. 

rats and rabbits, have moderately In Table III are summarized the 
high control levels of 17-hydroxy- data concerning plasma 17-hydroxy- 
corticosteroids.” Significant eleva- corticosteroids in control guinea pigs 


TABLE II. COMPARISON OF PLASMA 17-HyYDROXYCORTICOSTEROID CONCENTRATIONS IN PATIENTS 
With SALICYLATE INTOXICATION AND IN NORMAL INDIVIDUALS 








MEAN 
PLASMA 17-0H 
NO. OF CORTICOS- 
DETERMINA TEROIDS 
TIONS (“G./100 ML.) S.E.M. RANGE P 
Salicylate intoxication 7 38.9 +2.66 30.5-48.2 < 01 
Normal indi Children 40 12.0 +1.29 0-28.7 , 
viduals Adults* 267 13 +0.4 2-34 
*Data from Reference 18 
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Fig. 1.—Plasma 17-hydroxycorticosteroids in guinea pigs following the intraperitoneal injection 
of 75 mg. sodium salicylate. 


TABLE III. Errect oF SALICYLATE ADMINISTRATION ON PLASMA 17-HYDROXYCORTICOSTEROIDS 
IN GUINEA PIGS 


MEAN 
PLASMA 17-0H 
NO, CORTICOSTEROIDS P 
TREATMENT ANIMALS (uG./100 ML.) S.E.M. (VS. CONTROLS ) 

75 mg. Na salicylate in saline 15 S1.8+ +12.05 < 0.01 
25 mg. Na salicylate in saline 10 45.1t + 6.99 0.16 

M + — > K 

f Na lactate 12 30.6+ + 4.61 > 0.5 

6 
Controls (no treatment 17 32.9 + 4.60 “ne 


*Each solution was given intraperitoneally in a volume of 1 ml. 
{Four hours after injection. 
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and in guinea pigs four hours after 


of 
lactate. 


the 
dium 


intraperitoneal injection So- 


salicylate or sodium 
Neither those animals given M/6 so- 
dium laetate, nor those given 25 mg. 
17- 


hydroxyeorticosteroid concentrations 


sodium salicylate in saline had 


significantly different from concen- 
trations in the control group. How- 


ever, the animals given 75 mg. sodium 
salicylate in saline exhibited highly 
significant elevations of these steroid 
levels (Table IIL). 


DISCUSSION 


Similarities between metabolic re- 
sponses to salicylate administration 


of ACTH 


re- 


and to the administration 
observed 
the 
salicylates influence the pitui- 


sug- 


or cortisone have been 


peatedly.."'"* However, evidence 
that 
tary-adrenal system, although 
gestive, has been indirect and there- 
The finding of sig- 
17-hy- 
droxyeorticosteroid concentrations in 


patients with salicylate intoxication 


fore inconclusive. 


nificantly elevated plasma 


and in guinea pigs given large doses 
of salicylate offers the first direct evi- 
the of 
concentrations of adrenal 


dence of presence increased 


hormones 
in the circulation following salicylate 
administration. These observations 
tend to support the pituitary-adrenal 
stimulation concept of salicylate ac- 
tion; however, whether the increased 
coneentrations of steroids noted are 
the result of a specific effect of salicy- 
lates on the pituitary-adrenal system, 
**stress’’ 


a nonspecific response, or an 


alteration in mechanisms coneerned 


with removal of 17-hydroxycortico- 


steroids from the cireulation cannot 
be determined from the data at hand. 
Concentrations of 17-hydroxycorti- 


costeroids comparable to or greater 
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than those observed with salicylate 
intoxication are found consistently to 
follow ACTH administration.”° 
it is possible that 17-hydroxycortico- 


Thus, 


steroid elevations of the magnitude 
observed in patients with salicylate 
intoxication may result from specific 
stimulation of the pituitary-adrenal 
System. 
Conceivably, nonspecific ‘‘stress’’ 
might be the factor responsible for 
the high 17-hy- 
droxycorticosteroids here. 


econeentrations of 
observed 


However, patients with salicylate 
intoxication had _ eireulating  17- 
hydroxyeorticosteroid concentrations 
higher in general than those seen 


in patients clinically more severely 
ill during the acute phase of a variety 
The 


would 


of diseases.'® implication of 


‘*stress’’ alone therefore ne- 
cessitate the assumption that salicy- 
late intoxication constitutes a ‘‘stress’’ 


than 
Concentrations 


is clinically ap- 
of 17-hy- 
higher than 


more severe 
parent. 
droxycorticosteroids 
those seen in patients with salicylate 
been reported to 


intoxication have 


oeeur in ‘‘terminal’’ patients.*? 
Whereas these elevations might be 
attributable solely to a more pro- 


metabolic aberrations 
the 
may interfere with the removal of 17- 


found ‘‘stress,’’ 


associated with moribund state 
hydroxyeorticosteroids from the cir- 
eulation. The possibility that salicy- 
late 


aberrations should 


intoxication produces similar 


be considered. 


SUMMARY 
Plasma 17-hydroxycorticosteroid 
concentrations were found to be ele- 
vated markedly in 
with salicylate intoxication and in 


seven patients 


guinea pigs given large doses of 
sodium salicylate intraperitoneally. 
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THE 


Guinea pigs given sodium lactate or 


smaller amounts of sodium salicylate, 


intraperitoneally, were found to have 


levels 


of these steroids whieh were 


not significantly different from those 


of untreated animals. 


l. 


The 
Tippit, 
Hickman 


to Doris F. 
Robert O. 


authors are indebted 


H. seth 


for technical 


Dowding, and 


assistance. 
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INTESTINAL OBSTRUCTION IN INFANTS 


EpWARD B. SINGLETON, M.D. 
Houston, TEXAS 


pti yy obstruction in the new- finding throughout infancy. Typically 
born and infant age group isa com-_ the scout films of the normal newborn 
monly encountered problem in any and young infant show the small 
hospital having an active pediatric bowel gas pattern as multiple ill-de- 
service. The clinical picture of ab- fined areas of radioluceney confined 
dominal pain, vomiting, and frequently for the most part to the left side of 
abdominal distention prompts the the abdomen. The bowel is not dis- 
pediatrician to consult the radiologist tended and definite continuity of loops 
who, as the middle man, is often faced jg yndetectable. Such a picture is un- 
with the diffieult task of informing the 


ol equivoeally normal. Occasionally, 
waiting surgeon whether or not bowel 


however, an excessive amount of gas 


obstruction is present. The responsi- . . . 
. rhe responsi may be seen in the small intestine of 


bility lies with the radiologist. He is an infant who, for some reason, has 
relied upon to make three major de- ye m 
cisions, none of which is easy. swallowed a great deal of <0 rae 
, intestinal loops may even be distended. 
1. Is obstruction present? In such eases gas is also present within 
2. What is the location of the ob- the stomach and colon, presenting an 
structive lesion? appearance which may simulate ex- 
3. What is the etiology? actly an early low mechanical obstruc- 
In regard to the first problem, one tion, or pa ‘alytie ileus. Follow-up 
must be aware of the extreme normal _ films may be necessary to determine if 
variations of both the distribution and the distention is progressing before an 
quantity of gas within the intestinal obstructive lesion ean be definitely 
tract of infants and children in order ruled out. (Fig. 2.) 
to avoid pitfalls in diagnosis. Accord- After the child begins walking and 
ing to Wasch and Marck,’ gas reaches spending less time in the recumbent 
the proximal portion of the small bowel position, the gas collects for the most 
during the first hour of life and by part in the stomach and colon, i.e., at- 
distribution. 
tains gas. However, this time sequence However, the presence of gas, even in 


~ 


three hours the entire small bowel con- tains an adult type of 


is often delayed until the infant’s moderate amounts in the small bowel 
first feeding, especially if the baby of a young child past the infant stage, 
cries little during the interim. (Fig. should not in itself cause alarm. The 
1.) But thereafter once the normal amount of crying and the number of 
pattern is established, gas distributed hours spent in the recumbent position 
within the small bowel is a normal may all affect the amount of gas 


From the Department of Radiology, Texas Within the small bowel of this older 

Children’s Hospital. a “s . 
ennented ~ the midsummer meeting of age group. Clinical evidence of ob- 

the Rocky Mountain Radiological Society, struction must be present for such a 


Denver, Colo., Aug. 20 to 22, 1953. 
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finding to be significant (Figs. 3 and 
4). 

Fluid levels within both colon and 
small bowel are not infrequently seen 
in nonobstructed infants when films 
are taken with the patient in an up- 


This is especially 


position. 


right 
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noticeable in an infant with diarrhea 
which if not obvious clinically will be 
fortheoming within a few hours after 
the examination. Such cases may also 
show a considerable amount of intes- 
tinal gas manifested clinically by aec- 
tual abdominal distention (Fig. 5). 





A. 


Fig. 2.—A, The scout film of a 6-month-old baby made following a convulsion. 
ance is that of paralytic ileus or low mechanical obstruction. 
was present but there were no other signs or symptoms of intestinal obstruction. 8B, 
up film made a day later shows no abnormality. 


sive amount of air during the convulsion. 


B. 


The appear- 
Clinically, abdominal distention 
Follow- 
Presumably the infant swallowed an exces- 





B. 


Fig. 3 i, Example of rapid accumulation of air within stomach and B, five minutes later 
within small bowel of a 3-year-old child who was crying violently during an excretory pyelo- 


gram examination. 





Each of us is familiar with the 
eardinal radiographie signs of intes- 
tinal obstruction—the distention of 


bowel, continuity of loops, ‘‘hairpin 





Fig. 4 Example of accumulation of gas 
in small bowel in an individual who remains 
in the recumbent position. The patient was 
an 8-year-old boy who was ill with endocardi- 
tis 





n 
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, Recumbent scout film of a 16-month-old baby who clinically had abdominal disten- 
tion and diarrhea. B, Upright film shows numerous air-fluid levels. 
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turns,’’ the stepladder formation of 
parallel segments of bowel and air- 
fluid levels. But, as we have seen, 
several of these signs may be found in 
the scout films of infants and children 
who do not have intestinal obstrue- 
tion. Therefore, before a diagnos‘s is 
offered, there must be accurate correla- 
tion of these signs with the clinical 
picture. Unless this is done, the 
radiologist may be led astray by the 
variable and often equivocal scout 
film. 

Having established this diagnosis, 
the radiologist is faced with the other 
two problems—the location and etiol- 
ogy of the obstruction. Both of these 
questions are more difficult to answer 
than establishing the presence of ob- 
struction. Nevertheless an attempt 
should be made to determine if the 
obstruction is in the colon, low small 
bowel, high small bowel, or at the 
gastric outlet. Once this is established 
a more reasonable differential diag- 
nosis can be considered in regard to 
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Fig. 6.—Complete duodenal obstruction in 


a newborn infant. 


Laparotomy disclosed duodenal 


atresia. 


the etiology. It is beyond the seope 
of this report to cover the many causes 
of intestinal obstruction occurring in 
infants. Therefore only the congenital 
lesions will be considered. 

Obstruction in the duodenum usual- 
The confusing 
fortuitous gas patterns of distended 
lower obstructive 


ly offers no problem. 
gut encountered in 
lesions are not present and it is the 
conspicuous absence or decrease of gas 
the 
stomach 


leads to 
diagnosis. the 
and that part of the duodenum proxi- 
mal to the obstruction are distended. 


in the abdomen which 


Frequently 


Clinically, vomiting is severe but dis- 
tention is not a conspicuous feature. 
If the vomitus is bile stained, one may 
that is below 
the ampulla of Vater. Examination 
with contrast material is usually un- 
the the distended 
bowel providing accurate localization 


assume the obstruction 


necessary, gas in 








due to 


Fig. 7.—Duodenal obstruction con- 
genital peritoneal band. Note that contrast 
material succeeded in passing the site of ob- 
struction whereas air was held back. 
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of the lesion. This combination of 
roentgenographie and clinical findings 
in a newborn infant is indicative of a 
the 


duodenum. The lesion may be atresia, 


congenital obstructive lesion of 
stenosis, peritoneal band, or volvulus. 
If a small amount of gas is seen seat- 
tered throughout the bowel distal to 
the distended segment, atresia is elimi- 
nated from the differential diagnosis. 


The absence of this sign, however, does 


Fig. 8.—Congenital obstruction 


not exelude stenosis or a_ peritoneal 
band as evidenced by the occasional 
lesion which although prohibiting the 
passage of air, allows contrast material 
onee ingested to pass the site of ob- 
struction. Presumably this is the re- 
the heavier bolus being more 
the 


Congenital volvulus 


sult of 


actively propelled through gut 


(Figs. 6 and 7). 
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due to faulty rotation of the midgut 
the of the 
superior mesenteric artery produces 
obstruction in the duodenum usually 


with torsion about axis 


in its third portion. Roentgenograms 
of the abdomen are similar to the cases 
of duodenal atresia. A helpful sign 
in the diagnosis of obstruction second- 
ary to volvulus or peritoneal band is 
the demonstration of either malposi- 


tion or abnormal mobility of the cecum 





annular 


duodenum by 


pancreas. 


by barium enema studies. Such a find- 
ing denotes incomplete fixation of the 
hase of the mesentery secondary to 
malrotation of the midgut. Aecording 
Caffey,® the peri- 
are found 

this condition 


to Silverman and 


toneal bands which com- 


monly accompanying 
and which may be the direct cause of 


obstruction represent distorted at- 
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tempts of fusion or failure of absorp- 
the malpositioned peritoneal 
However, it hardly seems 
justifiable to subject the infant to a 


tion of 
structures. 


colon examination thereby postponing 
laparotomy in an effort to determine 
more accurately the cause of the du- 
odenal obstruction. 

Annular pancreas is a rare cause of 
congenital and 
produces the same radiographie find- 


duodenal obstruction 


ings as congenital stenosis or atresia 
depending on the severity of the lesion 
(Fig. 8). 


Fig. 9.—Hypertrophic pyloric stenosis. 


the preliminary scout film (B). 
canal and delayed emptying. 


Hypertrophy of the pyloric muscle 
with resulting obstruction is generally 
considered to be a congenital lesion and 
is therefore included in this diseussion. 
Symptoms usually occur a few weeks 
after birth, and the 
picture is characteristically diagnostic. 


over-all clinical 
Radiographic studies and fluoroscopy 


are confirmatory. The stomach is di- 


lated and the narrow elongated pyloric 


canal, demonstrated after the ingestion 
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The 
Contrast material in the stomach shows the elongated pyloric 





of a small amount of contrast material, 
are diagnostic features (Fig. 9). 

The lower the obstructive lesion in 
the small bowel, the more difficult it 
localize accurately the site 
of obstruction. The clinical picture 
may be more helpful, distention being 
more prominent and vomiting less fre- 
quent the lower the lesion. As the 
intestinal loops become distended with 


is to 


air, they are displaced from their nor- 
mal position so that the problem of 
identifying segments of bowel on the 


basis of their position in the abdomen 





elongated pyloric canal can be identified on 


becomes impossible. However, in cases 
of obstruction involving the jejunum, 
an upright film may be helpful by 
showing the gas-filled loops confined to 
the upper portion of the abdominal 

As the obstructive lesion per- 
fluid of the 
loops, obliterating them as identifiable 


cavity. 
sists, collects in many 
segments of bowel and giving the im- 
pression that the lesion is at a higher 


level than is actually the case. In 
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early obstruction the pattern of the 
howel may be helpful in locating the 
site of the obstruction, the prominent 
deep plicae of the jejunal mucosa be- 
the smoother 
Unfortunately, 


ing differentiated from 


mucosa of the ileum. 
however, distention of the gut flattens 
out these folds, producing a smooth 
all the 


If the colon ean be identified 


outline in segments of small 


bowel. 


by its peripheral location and haustral 
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gical intervention. Obstructive lesions 
of the ileum, if seen in the early stages, 
show the abdomen to be filled with gas- 
distended loops of intestine. Conse- 
quently it is often impossible to ac- 
curately outline the colon, and what 
may appear to be colon is actually 
distended ileum. This mimicry is espe- 
cially noticeable in the lateral view 
where the distended ileum is seen to 
lie parallel to the anterior abdominal 








1 B. 
Fig. 10. 1, Scout film of a 1%-year-old boy who had symptoms of intestinal obstruction. 
Note the distended air pouch in the lower abdomen. 8B, Displacement of the cecum by the 


duplicated segment of ileum. 


markings, one can be reasonably cer- 
tain that the obstruction is not in the 
small bowel. If the colon cannot be 
identified with certainty, barium enema 
If the 


is in 


studies should be earried out. 

colon is normal, the obstruction 
A small amount of 
be 


to determine the exact 


the small bowel. 


contrast substance may given by 


mouth site of 
obstruction. This, however, only serves 


to satisfy the academic mind and re- 


sults in 


unnecessary delay of the sur- 





wall. Again, barium enema will serve 
to locate the colon, thereby identifying 
the lesion as being in the distal small 
bowel. 
Etiological possibilities to be con- 
sidered in mid and low small bowel ob- 
struction are as numerous as_ those 
causes already mentioned. Atresia and 
stenosis should always be considered. 
Herniation of the intestine 
through mesenteric with 


sulting strangulation of the gut is an 


small 


defects re- 
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uncommon cause of obstruction and 
usually diagnosed only at the time of 


surgery. A duplicated segment of 
ileum may, if it becomes distended 


with seeretions, obstruct the adjacent 
normal segment.* The duplicated seg- 
ment may also produce a volvulus. 
This should be suspected in an ob- 
structed patient whose scout film shows 
persistence of a distended loop of gut 
following de- 


in the lower abdomen 


compression of the other dilated seg- 
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in the normal ileum opposite the open- 
ing which led into the lumen of the 
duplicated segment. 

Congenital functional intestinal ob- 
struction as described by Zuelzer and 
Wilson’ may be another cause of low 
small bowel obstruction. In such cases 
there is neuromuscular dysfunction of 
a portion of the bowel incident to con- 
genital absence of ganglion cells in the 
The abnormality 
may also affect any level of the colon. 


myenteric plexus. 





Fig. 11 Resected 


ments by means of intestinal intuba- 
tion. Fig. 10 shows the seout film and 
barium enema studies on a 114-year- 
old boy who had symptoms of intes- 
obstruction. <A 
pouch in the lower abdomen is clearly 
defined all of the films and dis- 
places the cecum upward. Fig. 11 
shows the resected specimen. The dis- 
tended pouch was lined with gastric 
mucosa and a peptie uleer was found 


tinal vas-containing 


on 


specimen of the case shown in Fig. 
duplicated segment of ileum, gastric mucosal folds can be seen. 
is seen opposite this opening in the normal ileum 


10. the into the 


Through 
An area of peptic ulteration 


opening 


(upper probe). 


Infants with this disorder usually have 
a history of chronie constipation and 
dating from 
“ases have 


abdominal distention 
birth, but 
symptoms indistinguishable from acute 
mechanical The 
films of such infants show distended 


more severe 


obstruction. scout 


loops of bowel, the distention being 
proximal to the aganglionie segment. 
Organic obstruction cannot be demon- 
strated but if the abnormal segment 
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functional intestinal 
The colon 
abdominal 


Fie. 12 Congenital 
cells in the terminal ileum. 


ileum paralleling the anterior wall 


Fig. 13 Meconium ileus. The small size 
of the colon is the result of intestinal contents 
never having passed through it 
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due to congenital absence of ganglia 


as outlined with barium is normal. Note the distended 
in the lateral view. 
is located in the eolon or terminal 


ileum, the change from narrow to dis- 
tended bowel can be demonstrated by 
barium enema. Fig. 12 is one of the 
eases originally reported by Zuelzer 
and Wilson. The 5 
month-old female 


showed progressive abdominal disten- 


patient was a 5- 


infant who had 


tion and constipation since birth. 
Barium enema studies showed no ab- 
normality of the colon. The large 


number of dilated intestinal loops de- 
notes obstruction in the distal portion 
of the small bowel. The dilated bowel 
seen in lateral view paralleling the 
anterior abdominal wall and frequently 
mistaken for colon is ileum. 
Meconium ileus should be considered 
all 
and radiographic signs of low intes- 
tinal obstruction. In 
meconium is thick and 
result of underlying mucoviscidosis or 


in newborn eases having clinical 


such eases the 


viscid as the 
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pancreatic disease. Peristalsis is un- 
able to push this tenacious material 
through the intestine and obstruction 
results, usually in the terminal ileum. 
Roentgenograms show distended loops 
of bowel similar to other causes of 
Occasionally a mot- 


identified which 


ileal obstruction. 
tled 
Neuhauser® 


pattern can be 
has deseribed as being a 
mixture of air and meconium. The 


Hirschsprung’s disease in a 


colon in such cases, when outlined with 
barium, appears unusually small (Fig. 
13). the 
has been reported frequently in this 


Associated atresia of ileum 
condition and may actually represent 
cicatricial changes in the bowel result- 
ing from trauma produced by peristal- 
tie action on the hard tenacious meco- 
nium than primary 
Peritoneal calcification secondary to in 


rather atresia.” 


INTESTINAL 


3-month-old child. 
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utero meconium peritonitis is a fre- 
quent -associated finding. Recently it 
that 


meconium may occur within the bowel 


has been shown ealeifieation of 
lumen.* 

Anomalies of the colon which pro- 
lead to 


Seout 


duce obstruction 
marked distention. 
films show the abdominal cavity to be 


complete 
abdominal 


filled with gas-distended loops of bowel 





lateral view is 


the 
parent in demonstrating the transitional zone from rectum to dilated sigmoid. 


The value of ap- 


and many fluid levels will be seen in 
upright films. Barium enema studies 
will determine the exact location of 
the obstructing lesion. Although areas 
of atresia or stenosis may produce ob- 
common causes are 
Hirschsprung’s and imper- 
The former condition is 
to diagnose in the newborn 


struction, more 
disease 
forate anus. 
difficult 
period for the time interval has not 
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been sufficient to allow for dilatation 
of the colon, a finding which is quite 
characteristic in later life. If the 
condition is suspected, a barium enema 
may show the narrow aganglionic rec- 
tosigmoid segment early in life. Fig. 
14 shows a barium enema examination 
on a 3-month-old child. The value of 
the lateral view is clearly demonstrated 
by showing the abrupt transition from 
reetum to dilated sigmoid, a finding 
not appreciated in the frontal view. 
Imperforate anus is usually diag- 
nosed clinically. Scout films may show 
considerable dilatation of the 
Films made with the infant in an in- 
verted position characteristically show 
the distance between gas in the rectum 
However, if meconium 


eolon. 


and the anus. 
lies in the rectum just above the site 
of imperforation, the actual distance 
may be less than is apparent. Recto- 
vesical or rectourethral fistula is a 
common associated finding in males 
with this anomaly, and, in such eases, 
roentgenograms will show air in the 
urinary bladder. (Fig. 15.) 

Congenital stricture of the rectum 
is a rare cause of partial obstruction 
and clearly demonstrated after the in- 
jection of contrast material into the 
rectum (Fig. 16). 

In eonelusion, the radiologist who is 
ealled upon for consultation regarding 
intestinal obstruction in the newborn 
and infant age groups must carefully 





INTESTINAL OBSTRUCTION IN INFANTS 


171 
consider the clinical history before 
making a diagnosis of intestinal ob- 
struction. Onee the diagnosis of ob- 
struction is established, the location of 
the lesion should be determined on the 
basis of the location and distribution 
of gas in the intestine, the mucosal 
pattern of the distended loops, and, if 
necessary, by studies using contrast 
material. A complete knowledge of 
etiological possibilities is necessary to 
eomplete the responsi- 
bilities in the evaluation of such cases. 


radiologists’ 
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HIREE and one-half years follow- 

ing the introduction of Terramy- 
cin for general clinical use, and after 
a carefully planned research pro- 
gram, * * * %° it has been firmly es- 
tablished as a potent therapeutic 
agent in the treatment of acute and 
chronie infections, caused by bacte- 
rial, rickettsial, spirochetal, protozoan, 
and some viral organisms. 

The minimal inhibitory concentra- 
tion of Terramycin for the majority 
of the susceptible organisms, ranges 
from 0.3 ng to 5.5 pe per eubie cen- 
timeter.2. Serum and cerebrospinal 
fluid levels were determined in chil- 
dren by Hunt and associates’ after the 
administration of single oral doses of 
11, 22, 33, and 66 mg. per kilogram of 
body weight. Single oral doses of 11 
mg. per kilogram gave peak levels 
ranging from 0.2 to 1.95 pg per eubiec 
centimeter with a mean of 1.0 ng en- 
bie centimeter and declined six hours 
after the ingestion. Single doses of 
22 and 33 mg. resulted in insignificant 
changes. A dose of 66 mg. per kilo- 
gram caused significant elevation of 
serum levels. The cerebrospinal fluid 
levels determined in three normal pa- 
tients, five hours after an oral dose of 
33 mg. per kilogram, ranged from less 
than 0.4 to 0.56 pg per eubie centi- 
meter, which was less than one-fourth 
to one-eighth of serum levels. When 
Terramycin was given intravenously 
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to children in dosage of 6.6 mg. per 
kilogram, mean serum levels of 10.6 
pg at one-half hour, 2.9 pg at six 
hours, and 1.17 wg per eubie centi- 
meter at twelve hours were obtained. 

The aim of this study, which was 
done in the pediatric age group, is 
to present data on serum and cerebro- 
spinal fluid levels after the intramus- 
eular administration of Terramycin, 
to deseribe the influence of dosage 
upon local tolerance, and present the 
results of a clinical trial in forty-five 
patients. 


MATERIAL AND METHODS 


The concentrations of Terramycin 
in serum and cerebrospinal fluid were 
determined in the laboratories of 
Chas. Pfizer & Co., Ine., by the turbi- 
dimetrie bioassay method which has 
been described by Kersey. The drug 
was supplied in vials containing Ter- 
ramycin Hydrochloride 250 mg., mag- 
nesium chloride hexahydrate 250 mg., 
and procaine hydrochloride. It was 
administered to convalescent or nor- 
mal children, who were free of renal 
or eardiae disease. The injections 
were given between 9:00 a.m. and 
11:00 a.m., deep into the gluteal mus- 
cles, with a 20 to 22 gauge, 114 inch 
needle, and the concentration of Ter- 
ramyein used was 100 mg. per cubic 
centimeter. The number of bioassays 
performed was 240. The ages of the 
sixty-three children used in this study 
ranged between 6 days and 13 years. 
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AND CEREBROSPINAL FLUID 
TERRAMYCIN LEVELS 


SERUM 


In fifty children who were on various 
dosage schedules, serum levels were de- 
termined, one, eight, twelve and twen- 
hours after injections. As 


>» 


shown in Table I a single dose of 3 


ty-four 


mg. per kilogram was injected into 
ten children whose ages ranged be- 
The 
peak levels, one hour after injection, 


tween 3 months and 13 years. 
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hour levels almost the same 
(Table II). The peak level ranged be- 
tween 1.2 and 2.5 pg per cubic centi- 
meter and started to decline one hour 
after injection. In eight cases a twenty- 


were 


four-hour level of 0.3 »g was obtained. 
The mean one-, eight-, twelve-, and 
twenty-four-hour levels were twice 
as high as those obtained with a 3 mg. 


dose. By increasing the dose to 12.5 
mg. (Table III), the average serum 


TABLE I, SERUM TERRAMYCIN LEVELS, SINGLE Dose 3 Ma. PER KILOGRAM 
WEIGHT DOSE SERUM LEVEL uG/C.Cc, HOUR AFTER INJECTION 
PATIENT ( KG.) AGE ( MG.) l 8 12 24 
l 6 } mo. 18 1.2 1.2 0.6 0 
2 14 3 yr. 42 0.6 0.3 0.3 0 
3 93 7 vr. 69 1.2 0.3 0.3 0 
t 24 6 yr. 72 0.6 0.6 0.3 0 
5 25 10 yr. 75 0.6 0.3 0.6 0.3 
6 27 8 yr. 81 0.6 0.3 0.3 0 
7 28 10 yr. 84 0.6 0.3 0.3 0.1 
8 28 11 yr. 84 0.6 0.3 0.3 0.1 
9 37 12 yr. 110 0.6 0.3 0 0 
10 40 13 yr. 120 2.5 0.6 1.2 0.1 
Mean serum level 0.91 0.45 0.42 0.06 
TABLE IT. SERUM TERRAMYCIN LEVELS, SINGLE DOSE 6 MG. PER KILOGRAM 
WEIGHT DOSE SERUM LEVEL 4G/C.Cc, HOUR AFTER INJECTION 
PATIENT ( KG.) AGE (MG. ) l 8 12 24 
l 3 6 da. 18 2.5 1.2 0.6 0.6 
2 8 9 mo. 48 2.5 1.2 0.3 0.3 
3 13 3 yr. 78 1.2 0.6 0.6 0.1 
4 16 3 yr. 96 1.2 0.6 0.6 0.3 
5 19 + yr. 104 2.5 1.2 1.2 0.3 
6 20 7 yr. 120 2.5 1.2 0.6 0.0 
7 27 S yr. 162 2.5 1.2 0.6 0.3 
8 33 11 yr. 200 1.2 0.6 0.6 0.3 
9 35 11 yr. 210 1.2 1.2 0.6 0.3 
10 39 11 yr. 210 2.5 1.2 12 0.3 
Mean serum level 1.98 1.02 0.69 0.30 
ranged between 0.6 and 2.5 ng per cu- levels at one, eight, and twelve hours 


centimeter. A concentration of 
0.3 wg per cubic centimeter or higher 
was present in nine cases twelve hours 
after injection. 

detectable 
per centimeter) 
after twenty-four hours. 


bie 


In only three cases 
coneentration (0.1 
obtained 

In ten pa- 


was a 


cubie 


ue 


tients given the dosage of 6 mg. per 
kilogram the mean eight- and twelve- 





were doubled. The peak levels were 
noticed one hour after injection and 
ranged between 1.2 and 5 ug. 
of 25 mg. was injected into 
dren (Table IV), 
levels at one hour, ranging between 
5 and 10 pg. The one-hour 
level was almost three times as high 
as after the injection of the 12.5 mg. 


A dose 
ten chil- 
resulting in peak 


mean 
































PATIENT 


Ut co bo 


TABLE VI. 


DOSE 


MG. /KG. 


THE 





TABLE IIT, SeruM TERRAMYCIN 
VEIGHT 
PATIENT ( KG.) AGE 
l 3 3 wk. 
2 10 9 mo. 
3 18 D> yr. 
+ 19 7 yr. 
5 20 6 vr. 
6 21 6 vr. 
7 23 10 yr. 
8 24 8 vr. 
9 24 9 yr, 
10 °6 ll yr. 
Mean serum level 
TABLE IV. SERUM TERRAMYCIN 
WEIGHT 
PATIENT KG.) AGE 
l 9 18 mo. 
2 10 2 yr. 
3 10 4 yr. 
4 11 2 yr. 
5 15 5 yr. 
6 17 6 yr. 
7 18 6 yr. 
5 20 6 yr. 
9 24 9 yr. 
10 35 8 yr. 
Mean serum level 
TABLE V. SERUM TERRAMYCIN LEVEI 
WEIGHT 
PATIENT KG. ) AGE 
1 8 6 mo. 
2 11 15 mo, 
3 13 21 mo. 
4 13 2 yr. 
5 14 2 yr. 
6 14 3 yr. 
7 16 21% yr. 
8 16 6 vr. 
9 17 7 yr. 
10 22 7 vr. 
Mean serum level 


Serum TERRAMYCIN LEVELS 


TOTAI 
DOSE 
(MG. 
66 
102 

> he) Bod 


of 


200 
500 
700 


JOU 





RNAL 





LEVFLS, 





DOSE SERUM LEVEL uwG/C.C, HOUR AFTER INJECTION 
(MG. ) 1 8 12 24 
& 5.0 2.5 1.2 0.6 
5.0 m 0.6 0.3 
2.5 2 1.2 0.3 
5.0 2 0.6 0.6 
12 6 0.3 0.1 
2.5 5 2 0.6 
5.0 25 2.5 1.2 
2.5 1.2 1.2 0.6 
2.5 12 2.5 0.1 
325 5.0 2.5 1.2 0.6 
3.62 1.66 1,25 0.40 
LEVELS, SINGLE Dose 25 Ma. Per KILocRAM 
DOSE SERUM LEVEL #G/C.C, HOUR AFTER INJECTION 
(MG. ) i 8 | 12 “ on 
225 10.0 2.5 2.5 1.2 
250 10.0 1.2 0.6 0.6 
250 5.0 2.5 1.2 0.6 
975 10.0 2.5 1.2 0.6 
375 10.0 5.0 2.5 1.2 
$25 10.0 5.0 2.5 1.2 
450 10.0 5.0 2.5 1.2 
500 10.0 5.0 2.5 1.2 
600 10.0 2.5 2.5 1.2 
875 10.0 5.0 2.5 1.2 
9.50 3.62 2.05 1.02 


DOSE 
( MG.) 
400 
550 
650 
650 
750 
700 
800 
800 
850 
1100 


WEIG 
(MG. ) 


18 
19 

8 
10 
14 


OF 


PEDIATRICS 








AGE 


a) Re « 


Ww tow 


yr. 
vr. 
yr. 
yr. 
yr. 
yr. 








Cc 


|SERUM LEVEL 4G 

] 8 
40.0 20.0 
40.0 20.0 
20.0 10.0 
20.0 10.0 
20.0 10.0 
10.0 40.0 
°0.0 10.0 
°0.0 10.0 
20.0 5.0 
5.0 10.0 
21.5 14.5 


SERUM 


HOUR 
12 
10.0 
20.0 
2.5 

5.0 
10.0 
20.0 


1orno © 


SINGLE Dose 12.5 Ma. Per KILOGRAM 


S, SINGLE Dose 50 Me. Per KILocRaM 


AFTER INJECTION 


24 


'ho 
oN 


BO fo pO 
rae 


por 
og 


w 
ur 
= 
oO 


5 AND 30 MINUTES APTER INJECTION 


LEVEL 4G/C.C. 


MINUTES AFTER INJECTION 


l 
4 


15 
0.6 
1.2 
5.0 
0.0 
0.0 


<80.0 
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TERRAMYCIN 


TABLE VII. SERUM AND CEREBROSPINAL FLUID TERRAMYCIN LEVELS 


TOTAL 

WEIGHT | DOSE 

PATIENT ( KG.) AGE ( MG.) 
x 9 18 mo. 225 
2* 17 6% yr. 850 
3t 13 21 mo. 650 


Single dose, 25 mg. per kilogram. 


‘Single dose, 50 mg. per kilogram. 


per kilogram dose. The mean twenty- 
four-hour level was 1.02 ng per cubic 
centimeter which was twice as high 


as with the 12.5 mg. dose. 


Ten children who received a dose 
of 50 mg. per kilogram had peak 
22 
20 
\ 
\ 
\ 
154 \ l- Dose = 3 mg./kg. 
\ 2- Dose - 6 mg./ke. 
3- Dose - 123 mg./kg. 
h- Dose - 25 mg./kg. 
1 5- Dose - 50 mg./kg. 


SEMIM LEVEL mcg/co 











zs bf im 


Hours 


8 


Fig. 1.—Terramycin—mean serum levels, re- 


sulting from different dosages. 
levels ranging between 5 and 40 pg per 
hour after ad- 
ministration of the drug. In two eases 
the eight-hour level was higher than 
the one-hour level. The mean twenty- 


cubie centimeter one 


four-hour level was 3.5 wg per cubic 
centimeter. 





SERUM 


CSF 
LEVEL “G/C.C, HOUR AFTER INJECTION. 
1HR | SHR. | 1HR | 8 HR. 
10.0 25 1.25 0.31 
10.0 5.0 0 0.15 
20.0 10.0 0 0.15 


Determinations were done with the 
same dosage in four other children, 
thirty-six and forty-eight hours after 
administration of the drug. The con- 
centration was 0.31 ng per eubie cen- 
timeter at thirty-six hours in two cases. 
No traces of Terramycin were detect- 
able at the end of forty-eight hours. A 
graphie illustration of serum 
levels with various dosages is shown in 
Fig. 1. The absorption of Terramycin 
into the blood stream was very rapid, 
in Table VI. The fifteen- 
and thirty-minute levels obtained after 


mean 


as shown 


administration of 3, 6, 12.5, 25, and 50 
mg. per kilogram doses were as high as, 
or even higher than, those obtained at 
one hour. 

In three normal children the diffusi- 
bility into the cerebrospinal fluid was 
poor (Table VII). 


dose of 25 mg. per kilogram and his 


Case 1 received a 


eerebrospinal fluid level at one and 
eight hours was higher than the other 
two children who received a dose of 50 


mg. per kilogram. 


LOCAL TOLERANCE 


In order to determine the influence 


of Terramycin local tolerance, 
daily examination of the buttocks was 


The degree of pain, ten- 


upon 


performed. 
derness, redness, swelling or indura- 
The 
local reaction was classified as severe 


tion, if present, were described. 


redness, swelling, severe pain, and 
tenderness), moderate (slight swelling, 
moderate pain, and tenderness), and 
mild (mild tenderness). Injections 











176 THE JOURNAL ¢ 
were given to eighty-one patients of 

had 
had 


four moderate, and ten mild. 


which seventeen local reactions. 


reactions, 
In the 


Three of them severe 


first group of thirty-six patients re reaction was noted. However, there 
ceiving a single injection, only six com- were other factors which determined 
plained of pain or tenderness, or had the frequency of local reactions; 
slight swelling, which persisted for one namely, the interval between injec 
day. The single dose in these six cases tions, the number of injections, the 
ranged between 700 and 1,100 mg. In total dose, and the patient’s age. As 
TABLE VIII. THE RELATION OF Local REACTION TO INTERVAL BETWEEN INJECTIONS IN 
FORTY-FIVE PATIENTS 
INTERVAI PER CENT OF DEGREE OF LOCAL REACTION IN 
BETWEEN NUMBER O PATIENTS WITH NUMBER OF PATIENTS 
INJECTIONS PATIENTS LOCAL REACTION SEVERE MODERATE MILD 
12 hr 18 14 2 3 3 
24 hr. 27 1] l 2 
rasLe IX. THe RELATION OF LOCAL REACTION TO NUMBER OF INJECTIONS GIVEN IN 
EKIGHTY-ONE PATIENTS 
PER CENT O1 DEGREE OF LOCAL REACTION 
NUMBER OF NUMBER OF PATIENTS WITH IN NUMBER OF PATIENTS 
INJECTIONS PATIENTS LOCAL REACTION SEVERE MODERAT! MILD 
0-3 51 11 l 5 
3-10 23 30 2 1 4 
Over 10 7 a7 | 2 l 
rasne X. THe RELATION or LocaL REACTION TO ToTAL TERRAMYCIN (DOSE IN MG.) IN 
EIGHTY-ONE PATIENTS 
PER CENT OF DEGREE OF LOCAL, REACTION 
rOTAL DOSE NUMBER OF PATIENTS WITH IN NUMBER OF PATIENTS 
( MG.) PATIENTS LOCAL REACTION SEVERE MODERATE MILD 
1-500 13 } 2 
500-1,000 o4 o5 » } 
Over 1,000 14 64 3 3 3 
the second group of forty-five patients, shown in Table VIII, a group of 


who received multiple injections given 
at 
vals, eleven showed signs of local irri- 


twelve- or twenty-four-hour inter 


tation. Of this group, three patients 
had severe reactions, three moderate, 
and five mild. An attempt was made 
to evaluate the influence of concentra- 
of the 
Each patient received the drug in con 


tion drug on local tolerance 
centration of 75 mg. per eubie centi- 
meter into the left buttock, alternating 


with the concentration of 100 mg. per 
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ceubie centimeter into the right but 
tock, the total 
same. In using these two concentra 


with dose being th: 


tions, no significant difference in loca! 


eighteen patients who received the in- 
jections at twelve-hour intervals, 44 
per cent had signs of local irritation. 
In a group of twenty-seven patients 
who were injected at twenty-four-hour 
intervals with approximately the same 
11 per cent showed 
Tables IX and X illus 


trate the relation of loeal reaction to 


total dose, only 
local reaction. 


the number of injections and the total 
Two-thirds of the patients who 
received more than ten injections or a 


dose. 
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than 1,000 mg. 
irritation. <A 
croup of eighteen patients below one 
year of age (Table 1) showed remark- 
ably little reaction; five received more 


total dose higher 


showed signs of local 


than three injections, and three pa- 
tients more than ten injections. One 
patient, 16 days old, received twenty- 
two injections given at twelve-hour in- 
tervals for a total dose of 975 mg., and 
had slightly indurated buttocks when 
the treatment was completed. 

TABLE XI. THE RELATION OF Lox 


NUMBER OF PER CENT OF 


PATIENT’S AGE PATIENTS PATIENTS WITH 
( YR.) (81) LOCAL REACTION 
Under 1 18 5 
1-5 31 26 
5-13 32 22 


TABLE XII. THERAPEUTIC EFFECT IN ] 


INTRAMUSCULAR 
NUMBER 

OF PA- |AVERAGE DOSE 

TIENTS MG./KG./24 
CLINICAL DIAGNOSIS rREATED HR. 
Acute bronchitis 2 9.2 
Acute bronchiolitis 33.0 
Bronchopneumonia 9 12.5 
Pulmonary atelectasis l 12.5 
Acute pharyngitis 7 9.2 
Acute tonsillitis 11 9.8 
Acute otitis media 3 16.6 
Cellulitis 2 12.5 
Skin abscess 2 18.8 
Vulvovaginitis 2 18.8 
Pyelitis 2 28.0 
Septicemia l 25.0 
Patent ductus l 60.0 

endarteritis 

Amoebie dysentery 1 25.0 


THERAPEUTIC RESULTS 
treated with 


They were 


Forty-five patients were 
intramuscular Terramycin. 


divided into age groups as follows: 
Thirteen were below 1 year of age, 


twenty-one between 1 and 5 years, and 
eleven between 5 and 13 years. Five 
patients who were treated with other 
antibioties before admission to the hos- 
pital, and did not show clinical im- 
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SEVERE MODERATE MILD 
- ti. 1 
2 3 4 
1 2 4 
‘ORTY-FIVE PATIENTS TREATED WITH 
TERRAMYCIN 
AVERAGE 
DURATION OF RESULT 
TREATMENT UNIM- 
IN DAYS CURED |IMPROVED) PROVED 
3.2 2 - 
7.0 1 
5.0 8 l 
3.0 ] 
3.0 7 
3.4 10 ] 
3.7 3 - 
3.0 2 
4.7 2 - - 
3.0 2 
7.0 2 
11.0 1 
4.0 - l 
7.0 - 1 
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provement, received intramuscular 
Terramycin and all responded well. 
The drug was injected at twelve-hour 
intervals in seventeen cases, at twenty- 
four-hour intervals in twenty-seven 
eases, and at six-hour intervals in one 
ase. The dose ranged between 6 to 
60 mg. per kilogram per twenty-four 
hours and was primarily caleulated on 
a basis of age, type, and severity of 
illness. In 70 per cent of the patients, 
the dose did not exceed 12% mg. per 


AL REACTION TO PATIENT’S AGE 


REACTION 
PATIENTS 


DEGREE OF LOCAL 
IN NUMBER OF 


The 
following results were obtained: Forty- 


kilogram per twenty-four hours. 


one patients were cured, three did not 
respond to treatment, and one showed 
slight clinical improvement. Of the 
three patients who did not improve the 
first child had acute tonsillitis due to 
Hemophilus influenzae; the second, 
bronchopneumonia due to Staph. aureus 
hemolyticus and the third had patent 
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endarteritis als¢ 


Staph. aureus hemolyticus. 


ductus ~aused by 
The sensi- 
tivity test in all of them showed re- 
sistance to Terramycin. A patient with 
amoebic dysentery received a dose of 
25 mg. per kilogram per twenty-four 
hours for seven days. Slight clinical 
improvement was noticed as evidenced 
by reduction of the number of stools 
from five to three daily, absence of 
mucus, and better consistency of stools. 
This patient subsequently received oral 
Terramycin 50 mg. per kilogram per 
twenty-four hours for seven days, and 
as a result no amoebae were detected 
in five stool specimens. 

Table XII illustrates the number of 
patients with different clinical condi- 
tions, the average dose in milligrams 
per kilogram per twenty-four hours, 
the average duration of treatment, and 
the therapeutie results. 
Infections.—Two 


Pulmonary cases 


of acute bronchitis, one caused by 
Staph. 
aureus hemolyticus, were cured after 
A patient, 2 


acute 


pneumococecus and one by 
three days of treatment. 


months of age, who had an 
pneumococcal bronchiolitis, was desper- 
ately ill on admission. The tempera- 
ture was normal twelve hours after the 


Terramyecin treatment was started, the 


substernal retractions subsided, and 
eyanosis disappeared. Eight patients 
with bronchopneumonia were cured. 


Four had pure pneumococeal and four 
mixed bacterial pneumonias, in which 
pneumocoecus, Staph. aureus hemolyti- 
eus, H. influenzae, E. 
bacter aerogenes were isolated from the 


coli, and Aero- 


sputum or pharyngeal secretions. In 
all eases the clinical diagnosis was con- 
firmed by x-ray study. The response 


was excellent as manifested by im- 
provement of clinical appearance and 


fall of temperature to normal in one 
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day in five cases, and in two days in 
three cases. Terramycin was given for 
three days prophylactically to a pre- 
mature infant weighing 11% kilograms 
who had pulmonary atelectasis. No 
infection occurred and there was no 
local reaction. 

Other Respiratory Tract Infections. 

Seventeen patients with acute phar- 
yngitis and tonsillitis showed good re- 
sponse to therapy with rapid subsid- 
to 105° 


The average dose in 
taal 


ence of temperature from 102 
EF. to 
milligrams per kilogram per twenty- 
The 
organisms recovered from the pharynx 
Staph. 
influenzae, 


normal. 
four hours did not exceed 10 mg. 


were pneumococcus, 


hemolytieus, JI. 


aureus 
Proteus 
mirabilis, and Proteus morgagni. In 
three cases of purulent otitis media 
there was a rapid improvement in the 
appearance of the tympanitic mem- 
branes. Cultures showed Staph. aureus 
hemolyticus in one case, pneumococeus 
and 
in a 
The total therapeutic dose 
was slightly higher than in the cases of 


and Pro. morgagni in a second, 
pneumococeus and Pro. vulgaris 
third ease. 


pharyngitis or tonsillitis. 
- Uniformly 
good results were obtained in the treat- 


Cutaneous Infections. 
ment of two patients with cellulitis 
vaused by Staph. aureus hemolyticus 
In the 
one ease of an abscess, Staph. aureus 


and two superficial abscesses. 


hemolyticus was isolated, and in the 
second case, an incision was not per- 
and not be 


formed organisms could 


isolated. 
Infe ctions of the 
Tract. 


Genitourinary 
In two patients who had vul- 


vovaginitis, one gonocoeceal and one 
pneumococeal, the vaginal discharge 


was minimal twenty-four hours after 
the beginning of treatment, and on the 
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second day no organisms were detected 
on vaginal smear. Satisfactory results 
were obtained in two cases of pyelitis, 
one caused by Pr. vulgaris and the 
other by Staph. aureus nonhemolyti- 
eus. In _ both cultures 


sterile on the sixth day of treatment. 
Septicemia.—A 16-day-old infant 
was admitted to the hospital in mori- 
bund condition with a temperature of 
95° F., hepatosplenomegaly, and an 
icteric index of 151. E£. 
covered from the blood stream. A high 


cases, were 


coli was re- 


penicillin and streptomycin dose was 
given for one day without clinical im- 
provement. Twenty-four hours after 
the first injection, the 
icteric index was 61, the temperature 
98° F., and the patient was able to 
tolerate formula. The total dose given 
in this ease was 975 mg. 


Terramyein 


COMMENT 


Significant serum concentrations 
were obtained after intramuscular ad- 
ministration of Terramyein. A single 
dose of 3 mg. per kilogram produced a 
therapeutic level lasting twelve hours. 
By inereasing the dose to 6, then 1214, 
and finally 25 mg. per kilogram, the 
mean serum levels at one, eight, twelve, 
and twenty-four hours were propor- 
tionately doubled, and lasted for 
twenty-four hours. The dose of 25 mg. 
per kilogram produced concentrations 
similar to that obtained by Hunt and 
associates’ after intravenous adminis- 
tration of 6.6 mg. per kilogram of Ter- 
After doubling the 25 mg. 
dose to 50 mg., the serum concentra- 
The peak 
levels were reached one hour after in- 


ramyein. 
tion was increased threefold. 


jection, although there were five cases 
in which the eight-hour level was as 
high as the first hour or even exceeded 
it. As indicated by these reports, a 
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dose of 6 mg. per kilogram gives blood 
levels equal to a single oral dose of 22 
or 33 mg. per kilogram. 

The absorption into the blood stream 
after injections of various dosages was 
very rapid, and in fifteen minutes a 
high therapeutic level was obtained, 
which demonstrates the fact that the 
intravenous route of administration is 
not essential. 

The diffusion of Terramycin into the 
cerebrospinal fluid in two normal pa- 
tients was poor, and the results were 
similar to those of Schoenbach and 
Bryer*® and Herrell and associates.° 

The therapeutic results in forty-five 
patients were very encouraging. Only 
four eases required other antibiotic 
therapy or other forms of treatment. 
Thirty per cent of our patients were 
cured with a dose of 6 mg. per kilo- 
gram per twenty-four hours, and 40 
per cent with a dose of 12144 mg. per 
kilogram per twenty-four hours. Most 
of the patients belonging to the latter 
group were treated before the results 
of the serum levels were obtained, and 
feel that they might 
eured with a lower dose. 
of the strains of 
pneumococeus, Streptococcus pyogenes 
Group A, Staph. aureus hemolyticus, 
H. influenzae, and N. gonorrhoeae are 
inhibited in vitro by concentration of 
Terramycin 0.06 to 0.3 wg per cubic 
centimeter,’ a dose of 6 to 12 mg. per 
<ilogram per twenty-four hours should 
ye adequate in mild or moderately se- 


we have been 


Because most 


vere infections caused by these organ- 
isms. Urinary tract infections caused 
by gram-negative EF. coli and Pr. vul- 
garis will require a dose of 25 mg. per 
kilogram per twenty-four hours or 
higher. Since higher Terramyein con- 


centrations (25 to 50 mg. per kilo- 
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may produce bactericidal ef- 
fects, it is desirable that desperately 


gram ) 


ill patients should receive high concen- 
trations at least for the critical period, 
injections should be given at 
intervals. It was shown 
by Hobby and associates*® in in vitro 
hemolytic 
streptococcus that Terramycin was bac- 
teriostatic in a concentration of 0.9 ne 
per cubic centimeter and bactericidal 


and 
twelve-hour 
strain of 


studies with a 


in a concentration of 1.9 »xg per eubic 
Further in the 
concentration produced more marked 
bactericidal effects. 


centimeter. inerease 


In the administration of this prepa- 
ration of Terramycin the possibility of 
In 


eighty-one patients who received injec- 


local reaction has to be considered. 


tions, seventeen (20 per cent) patients 
had some degree of loeal irritation, but 
the majority of them (60 per cent) had 
only slight tenderness by palpation 
which persisted for no longer than one 
day. In order to reduce the incidence 
of local reactions, the injections should 
be given deeply into the gluteal muscles 
at twenty-four-hour intervals, alternat- 
ing the buttocks, and the concentration 
used should be 100 mg. per eubie eenti- 
meter. A remarkably high number of 
infants and young children tolerated 
this drug very well. From our results 
that 


preparation will be of great help in 


we conclude this intramuseular 
the treatment of acute infections, par- 
ticularly in infants and voung children 
who cannot take the drug orally, also 
where intravenous administration pre- 
sents technical difficulties. 


SUMMARY 

1. Serum and cerebrospinal Terra. 
myein concentrations were determined 
in sixty-three infants and children who 


were on various dosage schedules, and 
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the results of 240 bio-assays are re 
ported. 

2. Therapeutic response in forty-five 
patients presenting fourteen different 
clinieal conditions is reported. 

3. The influence of various factors 
the ineidence of local reactions 
following intramuscular administra- 
tion of Terramycin is analyzed. 


upon 


4. Dosage schedules for the proper 
administration of intramuscular Terra- 
myein in the pediatrie age group are 
advised. 

The authors wish to thank Dr. T. Garrett 
of the Chas. Pfizer Research Laboratory for 
supplying the drug and for laboratory as- 
sistance, and Dr. B. Reyes and Dr. A. Recio 
of St. Clare’s Pediatric Staff technical 


assistance. 


for 
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THE TREATMENT OF ERYTHROBLASTOSIS FETALIS 


WITH REPLACEMENT TRANSFUSION 
FELIX FELDMAN, M.D., Herspert C,. LicutMan, M.D., AND Vicor GINSBERG, M.D. 
BROOKLYN, N. Y. 


the 
for 
not 
has 


HE concept of exchanging 

blood of an affected infant 
that of a healthy individual is 
new.’ However, this procedure 
been used in the treatment of erythro- 
blastosis fetalis only recently.*** The 
rationale for this form of therapy is 
based on the theory that the pathol- 
ogy of hemolytic disease of the new- 
horn results from reaction between 
an antigen (the Rh-positive infant’s 
red blood cells) and an antibody (Rh 
the Rh-neg- 


ative mother’s serum across the pla- 


antibody derived from 


cental barrier).”*’ It is, therefore, 
logical to assume that any treatment 
which will remove quantities of anti- 
body and produets of red blood cell 
destruction will greatly benefit the 
affected infant. At present this can 
best be accomplished by replacement 
therapy. 

This presentation will attempt to 
demonstrate the therapeutic benefits 
of exchange transfusion and to clarify 
the eriteria the choice of this 
method of treament. In addition it 
that 
ment transfusion must be done within 
twenty-four hours after birth to insure 
the best 


for 


will be demonstrated replace- 


results. 
INDICATIONS 


Because of the availability of newer 


laboratory methods, many patients 


with mild eases of erythroblastosis 

From the Departments of Laboratories and 
Pediatrics, Kings County Hospital, Bethany 
Deaconess Hospital, Beth-E! Hospital, Brook- 
lyn Womens Hospital, Caledonian Hospital, 


St. John’s Episcopal Hospital, Unity Hospital, 
Wyckoff Heights Hospital. 
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fetalis who require little or no treat- 
ment are now diagnosed. At birth, 
infants indistinguishable 
from many affected ones who appear 
quite normal at birth, but who, if not 
promptly treated, will become severely 
ill during the ensuing twenty-four to 
hours. Therefore the 
choice of cases for treatment with re- 
placement transfusion is of major im- 
The involved in 
reaching a decision as to therapy are 


these are 


seventy-two 


portance. factors 
as follows: 

Maternal Antibody Titer—tThere is 
a rough correlation between the height 
of the maternal antibody titer and 
the severity of involvement of the off- 
spring. this factor is of 
relatively poor prognostic value in 


However, 


any single case. Severe involvement 
may occur despite low maternal anti- 
body titers. 

Coombs Test on Cord Red Blood 
Cells2*—This is a test for 
the detection of antibody fixed to the 
cell. An accurately done 


negative Coombs test effectively elim- 


sensitive 


red blood 
inates the diagnosis of erythroblasto- 
sis fetalis due to the Rh factor. How- 
ever, the mere presence of a positive 
indicate that 
exchange transfusion is necessary. 
Cord Blood Hemoglobin Level.— 
Mollison and Cutbush’* have demon- 
strated that in their group of cases, if 
the cord hemoglobin was above 15.5 
grams per cent, no replacement therapy 
A cord hemoglobin level 


Coombs test does not 


was required. 
below 15.5 grams per cent is considered 














by them to be an indication for immedi- 
ate exchange transfusion. 

Blood Count. Repeated determina- 
tions on the infant’s blood which reveal 
progressively falling hemoglobin levels, 
or rising reticulocytes, normoblast 
counts or rising white blood cell counts 
in the peripheral blood, supply evi- 
dence of active hemolysis and an in- 
dieation for radical therapy. 

Clinical Findings.—The presence or 
development of pallor, edema, jaundice, 
or hepatosplenomegaly during the 
first twenty-four hours of life are 
signs of severe involvement necessi- 
tating replacement therapy. 

Family History.—Any infant whose 
family history ineludes a sibling who 
had erythroblastosis fetalis is treated 
with exchange transfusions if the 
Coombs test on cord blood is positive. 

PROCEDURE" 

Rh determinations and blood group- 
ings are done on all pregnant women. 
All Rh-negative mothers are tested 
for sensitization to blood antigens. 
Repeated titrations are done on sen- 
sitized women. 

A eomplete blood count and phys- 
ical examination are done on the in- 
fant at birth. Complete blood count, 
Coombs test, blood type, and Rh are 
done on cord oxalated blood. 

It is required that the hematologist 
and the pediatrician be available at 
the delivery of all potentially af- 
fected infants. 


REPLACEMENT TRANSFUSION 
PROCEDURE 
1..The operation is done usually 
within the first eight hours of life, 
and rarely after twenty-four hours. 
2. The procedure is done in an op- 
erating room on the obstetrical floor 
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so that the infant may be returned to 
the regular newborn nursery rather 
than to the pediatric floor. 





4. Gastric aspiration is done to pre- 
vent vomiting and aspiration pneu- 
monia, 

4. Polyethylene tubing is inserted 
into the umbilical vein. Both the re- 
moval and instillation of fresh blood 
are done via the umbilical catheter. 

5. Type specific fresh Rh-negative 
whole blood, less than thirty-six hours 
old, is used exclusively without regard 
to sex of donor. 

6. The initial step in this procedure 
is the withdrawal of 50 e.c. of the in- 
fant’s blood to ensure an efficient ex- 
change.*® This step may be modified 
if the patient’s hemoglobin is so low 
as to require an initial transfusion to 
help withstand the operation. Subse- 
quently, blood is exchanged in units 
of 20 to 50 e.e. 

7. The total amount of blood ex- 
changed has been 50 to 60 e.c. per 
pound of body weight. 

8. The entire procedure may be 
done in a heated crib with the admin- 
istration of oxygen when indicated. 

9. One hundred milligrams of eal- 
cium gluconate is injected for each 
100 to 150 e.c. of blood exchanged and 
500 mg. of ealeium gluconate after 





the exchange is completed. 

10. Postoperatively, the infant is 
maintained on adequate doses of peni- 
cillin for three days. 

11. Careful attention is paid to the 
hydration of the infants postoper- 
atively. Parenteral fluids are used 
when indicated. 

12. Subsequent transfusions are 
iven when required. Arbitrarily, 
900,000 red blood cells per cubic 
milllimeter and 714 grams _ hemo- 


uo 
g 
9 
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globin per cent have been set as the 
level at which additional transfusions 
have been given. 
RESULTS 

One hundred six eases of erythro- 
fetalis have treated 
with replacement transfusion. There 
were seven deaths, giving an over-all 
Before the 
results of this series ean be evaluated, 
it must be specified which types of 
sases have been treated. A recent re- 
Dr. C. J. Molony has out- 
series of criteria for evalu- 
ating any single ease.2° (See Table 
I.) Aeceording to these criteria, 80 


blastosis been 


mortality of 6.6 per cent. 


port by 
lined a 


TABLE I. 
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It will also be noted that sixteen of 
the twenty-four infants were deliv- 
ered following induction of labor or 
cesarean (for obstetrical in- 
dications only) two to three weeks 
prior to term. Despite this, only two 


section 


infants weighed less than 514 pounds 
at birth. 

Maternal blocking antibody titers 
1:16; 
they varied from 1:2 to 1:512. 
data in Table III 
impossibility of predicting the se- 
disease in the infant 
antibody titers in any 
the nine infants 


however, 
The 
the 


were usually above 


emphasize 


verity of the 
from maternal 


single case. Of 


METHOD OF DETERMINING SEVERITY OF DISEASE* 


Severity of disease in individual proved cases of erythroblastosis is based on one point 


each for: 
a. Jaundice in first few hours. 


b. Liver enlarged and spleen easily palpable at first examination. 
e. Anemia below 12.0 Gm. hemoglobin at birth. 
d. Normoblasts greater than 25 per 100 white blood cells at first 


examination. 


e. Moderate or strong plus Coombs test. 
. Cord ieterus index above 50 units. 


f 
g. Previously affected sibling. 
h 


. Evident severe case with cyanosis and rapid irregular respira 
tions not due to atelectasis at birth. 


score of (1) or (2) 
score of (3) or (4) 


>> > 


*Molony, C. J.: 


per cent of this series were severe 
cases, 15 per cent moderate cases, and 
5 per cent mild cases. (Of the seven 
patients who died, five were classified 
and two as moderate.) 
(See Table IT.) 

It has been noted by various au- 
thors that infants who had previously 
ill siblings have a relatively low sur- 
vival rate.*° Included in 
are twenty-five infants with a posi- 
tive family history. Fourteen of the 


as severe, 


this series 


infants were severely affected, nine 
were moderately affected, and two 
were mild. 


(See Table ITI.) 





seore of (5) or higher = 


Treatment of Erythroblastosis, Pediatrics 5: 1008, 


- mild case. 
moderate case. 


severe case. 


1950. 


whose mothers had low titers (below 
1:16), four three were 
moderate, and two were mild. Six- 
teen of the twenty-five infants had 
been preceded by one or more still- 
borns or siblings who had died of 
erythroblastosis fetalis. Since all of 
the above infants survived, it appears 
from these data that when treated with 
exchange transfusion, the survival 
rate among these infants is no worse 
than in the general group of cases. 
All infants treated with exchange 
transfusions became jaundiced post- 
However, only two were 


were severe, 


operatively. 
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TABLE I] 
MOTHER INFANT 
RACE, 
PREVIOUS PREG SEX, 
NANCY OR BLOOD ANTIBODY BIRTH 
TRANSFUSION TITER WEIGHT COURSE 
None Bl. 1:16 Negro Hb. 7.5 Gm., RBC 
Female 2 M, 71% normo 
6 Ib. 6 oz. blasts, jaundice, 
eyanotic, liver and 
spleen enlarged 2 
em. below costal 
margin. Expired 
2 hr. postopera 
tively, with gen 
eralized edema and 
rales 
2 children living Bl.1:16 White Hb. 10 Gm., RBC 2.9 
and well Female M, 10% normo 
6 Ib. blasts, liver and 


2 children living 
and well, 2 
abortions 


l 


spontaneous 
abortions at 


about 
month 


living 


living 


female Rh-negative donor used 
with plasma removed 
Bl. 1:32 White 
Female 
lb. 6 


fifth 4 OZ. 


Negro 
Male 
6 lb. 6 oz. 


White 
Male 


6 Ib. 2 


and well 


and Bl. 1 White 
Male 


7 Ib. 9 oz. 


well 


:64 


spleen enlarged 2 
em. below costal 
margin. Jaundiced 
in 2 hr. Expired 
on second day. 

Hb. dropped from 
17 to 9 Gm. 

Hb. 5 Gm., RBC 1.1 
M, 200 nucleated 
red per 100 
white cells, pallor, 
jaundice, hepato 
splenomegaly at 
birth. Infant went 
into collapse dur 
ing exchange trans 
fusion (300 e.c. 
exch.). Rallied and 
seemed well but 
suddenly expired at 
20 hr. after birth 

Hb. 123% dropped 
to 81%, Coombs 
3 plus, RBC 4.83, 
WBC 14,600. Ex 
pired within 24 hr. 
due to pulmonary 
complications from 
aspiration 

Hb. 6 Gm., RBC 
1.340 M, WBC 97 
M, pallor, edem 
atous, partially 
macerated. Died 
in middle of re 
placement trans 
fusion 

Coombs positive, 0 
Rh pos., liver and 
spleen enlarged, 
markedly jaun 
diced, lethargic, 
prognosis poor, ex 
pired on third day 


cells 





NECROPSY 
Edema, esophagitis, 
gastritis, venous 
congestion, degen 
eration of liver, 

kernicterus 


Marked jaundice, 
kernicterus, gener 
alized edema 


Prematurity. En 
larged liver and 
spleen with in 
creased hemato 
poiesis, marked 
congenital atelec 
tasis 


Pulmonary atelee 
tasis, erythro 


blastosis fetalis 


Partially macerated, 
fetal hydrops 


Lower nephron 
nephrosis, erythro 

fetalis, 

kernicterus 


blastosis 
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TABLE IT 


MOTHER 


RACE, 
PREVIOUS PREG- SEX, 
CASE | NANCY OR BLOOD | ANTIBODY BIRTH 
NO. TRANSFUSION TITER WEIGHT 
40 1 living and well. Bl.1:16 White 
2 died of Female 
erythroblastosis 7 Ib. 6 oz. 
fetalis 
severely ill. Neither of these was 


handled as deseribed above. but were 
transfused on the pediatrie wards us- 
ing a different technique. Their ex- 
tended illness was due to secondary in- 
fection contracted while on the hospi- 
tal ward. With few exceptions, these 


infants have been able to leave the 
hospital with their mothers; the aver- 
age hospital stay has been about seven 
days. 

A substantial 
required 


number of children 
blood 
sions at varying intervals, although 


subsequent transfu- 


more than 50 per cent of them re- 
quired no supplementary  transfu- 
sions. At 7 to 8 weeks the infant’s 
hemoglobin may drop as low as 7 to 
8 grams. However, by the end of 
three months, all the children were 


beginning to show a steady rise in 
hemoglobin and red count. 

Follow-up studies have not ex- 
tended How- 
ever, to date, only one known ease of 


kernicterus has been seen in the sur- 


beyond three years. 


viving infants in this series. 
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FETALIS 


—CONT’D 


INFANT 


COURSE NECROPSY 

Bronchopneumonia 
both lower lobes. 
Erythroblastosis 
fet alis. Retro- 
peritoneal edema 
ascites (min.). 
Congestion of 
brain 


Delivered by cesarean 
section, O Rh pos. 
Coombs 4 plus, 
jaundiced, liver 
and spleen palpable 
one fingerbreadth 
below costal mar- 
gin. Hemoglobin 
16.5 Gm. Exchange 
transfusion done 4 
hr. after birth. 
Hemoglobin re 
mained around 16 
Gm. Infant seemed 
to do well. Sud- 
denly developed 
rapid respiration 
on fourth day, 
weak, fed poorly. 
Expired fifth day 


of our results (with 


a mortality of 6.6 per 


Examination 
eent) as com- 
pared with other large series similarly 
handled in many ways reveals that our 
mortality rates are extremely low. 
This may be explained by the fact 
that we have been fortunate enough 
to handle all of our eases within 
twenty-four hours after birth (and 
most within eight hours after birth). 


DISCUSSION 


It has been demonstrated that the 
mortality rate in erythroblastosis fe- 
talis can be lowered by the use of ex- 
jut it 


vious that not every case that can be 


change transfusion. is ob- 
diagnosed by present-day laboratory 
methods requires such radical treat- 
ment, Since relatively severe dam- 
age to the infant may occur quickly, 
an early decision as to method of 
therapy must be made. Various eri- 
for use of replacement trans- 
The eri- 
teria of greatest value in our hands 


teria 
fusion have been advocated. 


have proved to be as follows: 
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TABLE 


29 


x 


4 


103 


IIT. 


BIRTH 
wT, 


LB. 


8 


OZ. 


10 


14 
16 
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MorHers WitH Poor OBSTETRICAL AND CLINICAL HISTORIES WHOSE INFANTS 
WERE TREATED WITH EXCHANGE TRANSFUSIONS* 


CLASSIFICA 
TION 


Severe 


Severe 


Severe 


Severe 


Moderate 
Moderate 
Moderate 
Severe 

Moderate 


Moderate 


Severe 


Mild 


Severe 


Severe 


Severe 


Severe 


Severe 
Mild 


Severe 


Severe 


Severe 


Moderate 


Moderate 


Moderate 


Moderate 


PREVIOUS PREGNANCY 
3 siblings living and well 
1 stillborn 
1 spon. abortion 
1 sibling living and well 
2 siblings jaundiced 
1 stillborn 
3 siblings living and well 
2 siblings jaundiced 
1 anemic 
3 siblings living and well 
3 siblings jaundiced 
1 sibling anemic 
8 siblings living and well 
1 miscarriage 
2 siblings living and well 
3 siblings jaundiced 
1 sibling living and well 
1 stillborn 
2 siblings living and well 
2 stillborn 
1 sibling living and well 
2 spon. abortion 
1 sibling living and well 


2 siblings living and well 
1 miscarriage 

1 expired jaundiced 
Next child of Case 24 

2 siblings living and well 
1 misearriage 

1 sibling living and well 
2 stillborn 


1 sibling living and well 
2 expired 3 days after 
birth 
1 sibling living and well 
1 stillborn 
expired 12 hr. 
2 siblings living and well 
| sibling jaundiced 
sibling living and well 
1 sibling expired 3 wk. 
7 siblings living and well 
2 siblings expired jaun 
diced 
1 sibling living and well 
1 sibling expired jaun 
diced 
2 siblings living and well 
1 stillborn (hydrops) 

3 siblings living and well 
1 sib. with E. F. reeov- 
ered after multiple 

transfusions 

3 siblings expired (last 
2 jaundiced, expired 
during first 24 hr.) 

1 sibling living and well 

3 siblings expired at 
birth 

1 sibling living and well 

2 stillborn at 30 weeks’ 
gestation 


*All of the above infants survived without residua. 





PREVIOUS 
TRANS- 


FUSIONS 


None 


None 


None 


None 


None 
None 
None 
None 
None 


One 


None 


None 


None 


None 


None 


None 


None 
None 


None 


None 


None 


None 


None 


None 


None 


ANTIBODY 
TITER 


Bl. 1:128 
Bl. 1:32 
Bl. 1:512 
Agg. 1:4 


Bl. 1:64 


Bl. 1:8 
Agg. 1:2 
Bl. 1:8 


Bl. 1:32 


Bl. 1:4 


Bl. 1:16 


Bl. 1:512 
Bl. 1:2 


No titer 


Bl. 1:2 


Bl. 1:32 


Bl. 1:2 


Bl. 1:2 


Bl. 1:32 


Bl. 1:64 


38 wk. 


INDUCTION 


38 wk. 
None 
None 


38 wk. 

38 wk. 

None 

37 wk. 

37 wk. 

Repeat cesar 
ean section 


38 wk. 
38 wk. 


38 wk. 

38 wk. 

Repeat cesar 
ean section 


at 37 wk. 
37 wk. 


Repeat cesar 
ean section 
37 wk. 

37 wk. 

None 


None 
None 
None 
None 
None 
None 


Repeat cesar- 
ean section 
at 36 wk. 
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1. Positive Coombs test on cord red 
blood eells. 

2. Cord blood hemoglobin level be- 
low 15.5 grams. 

3. Development of physical find- 
ings (i.e., jaundice, pallor, hepato- 
splenomegaly) within the first twenty- 
four hours of life. 

4. Progressively developing labora- 
tory evidence of hemolysis (falling 
hemoglobin, increasing reticulocytosis 
or erythroblastosis) within the first 
twenty-four hours of life. In babies 
where conservative therapy is decided 
upon, the following tests are done 
every four hours: hemoglobin, retic- 
uloeyte count, and white blood eell 
count. 

The finding of a positive Coombs test 
plus any one of the above listed ab- 
normalities we believe is an indication 
for immediate exchange transfusion. 

In those infants born of mothers 
who had given birth to previously af- 
fected infants, induction of labor has 
been advocated after the thirty-eighth 
week of gestation. In addition, re- 
placement transfusion has been done 
immediately on all infants with a 
positive family history if the Coombs 
test is positive. 

The reasons why exchange trans- 
fusion seems to be the most logical 
treatment, not only theoretically but 
practically, are as follows: 


1. Elimination of large amounts of 
circulating antibody. 

2. Elimination of many of the af- 
feeted red cells. 

3. Replacement with an Rh-nega- 
tive cell that is not affected by any 
remaining antibody. 

4. Possible mobilization of fixed tis- 
sue antibody (if this exists). 














= 
‘ 


5. Overloading the cireulation is 
minimized. 

6. Elimination in many cases of 
the necessity for repeated transfu- 
sions. 

While it is obviously impossible to 
determine what might have happened 
to any single infant without exchange 
transfusion, a series of twelve infants 
who fulfilled the criteria but were not 
exsanguinated will be presented. The 
reasons for conservative therapy were 
either erroneous diagnosis or denial 
of permission for the procedure. (See 
Table IV). 

It ean be seen that six patients 
died, a mortality rate of 50 per cent. 
Five others were severely ill, but re- 
covered after prolonged treatment 
with multiple transfusions; one ‘was 
mildly affected and recovered with 
therapy. Three of the patients who 
died showed post-mortem findings of 
kernicterus. From these results it 
would seem obvious that exchange 
transfusion is of very definite value. 

In attempting to evaluate the re- 
sults, there are other factors worthy 
of note. 

l. Every case is seen and handled 
from birth by a team consisting of a 
hematologist and a pediatrician. The 
decision for exchange is made as soon 
as the facts become available. In al- 
most every case, the operation was 
performed within twenty-four hours 
after birth. Type-specific Rh-negative 
blood and the necessary transfusion 
equipment are ready for use. 

2. Postoperatively. it has been ar- 
ranged that the infant be returned to 
the regular newborn nursery rather 
than to the pediatric ward where dan- 
ger of secondary infection is greater. 








TABLE LV. INPANTS TR 


RACE 

SEX PAST 
BIRTH WT. HISTORY 
Ww. 1 sib. 
M. L. & W. 
7 Ib. 
W. 2 sib. 
M. L. & W 
5 Ih. 14 oz. 
W. 1 sib. 
M. L. & W. 
6 Ib. 9 oz. 
W. 1 sib. 
M. L. & W. 


5lb. ll oz. 3 stillborn 


Ww. 1 sib. 

M L. & W. 

5 lb. 5 oz. 

N 1 sib. 

F. L. & W. 

5 Ib. 10 oz. 

N 1 sib. 

F’. L. & W. 

6 Ib. 1 sib. with 


mild E. F. 





parents. Expired at 72 
hr. despite multiple 
transfusions 





PEDIATRICS 


COURSE 


Jaundice and hepatosplen 
omegaly. Diagnosis 
made at about 36 hr. 


Expired at 72 hr. de 


spite multiple trans- 


fusions 


Pallor, jaundice, and 
anemia at birth. Per- 
mission for exchange 
transfusion refused by 


ro 


\nemia, jaundice, hepato 
splenomegaly. Diagnosis 
missed for 48 hr. Ex 
pired 70 hr. despite 
multiple transfusions 


Anemia, jaundice, hepato- 
splenomegaly. Diagnosis 
missed for over 48 hr. 
Gradually recovered 
with multiple trans 


fusions. Hospital stay 


30 da. 

Jaundice and progressive 
anemia. Diagnosis 
missed for over 48 hr. 


Expired 60 hr. despite 


several transfusions 


Jaundice, anemia, hepato 
splenomegaly. Diag- 
nosis missed for over 48 
hr. Expired 72 hr. de 
spite transfusions 


Slight jaundice and pro 
gressive anemia. Diag 
nosis missed for over 48 
hr. Reeovered after 
multiple transfusions. 


Hospital stay 21 da. 





\TED CONSERVATIVELY DESPITE INDICATION FOR REPLACEMENT 
TRANSFUSION 


POST-MORTEM 
FINDINGS 


No “post- 


mortem 
examination 


Jaundice. 


Hepatosplen 
omegaly with 
extramedul- 
lary hemato 
poiesis. Dif 
fuse hemor 
rhage in 
lungs, stom- 
ach and blad 
der 


Jaundice. Hep 


atosplen 
omegaly with 
extramedul- 
lary hemato 
poiesis. Ker 
nieterus 


Jaundice, ex 


tramedullary 
hematopoie 
sis. Slightly 
enlarged 
liver and 
spleen. Pul 
monary con 
gestion and 
edema. Se 
vere kernic- 
terus 


Jaundice, hep- 


atospleno 
megaly with 
extramedul- 
lary hemato- 
poiesis. Se- 
vere kernic 
terus 
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TABLE IV—ConvT’p 


RACE MATERNAL 
SEX PAST ( NTIBODY 

BIRTH WT. HISTORY TITER COOMBS 
W. 2 sib. Agg. 1:16 Not 
M. L. & W. Block. 1:512 done 
6 Ib. 1 stillborn 
N. 2 sib. Agg. 0 Not 
F L. & W. Block. 1:64 done 
7 Ib. 9 oz. 
Ww. 2 sib. Agg. 0 4 plus 
F’. L. & W. Block. 1:1 
6 Ib. 
N. Primipara Agg. 0 Not 
M. (mother Block. 1:16 done 
6 Ib. 1 oz. transfused 

4 yr. pre- 

viously) 
N. 1 sib. Ag. 0 Not 
F. L. & W. Block. 1:512 done 
9 Ib. 6 oz. 1 stillborn 


3. Careful attention is paid to gen- 


eral pediatric care postoperatively. 
Heated cribs and oxygen are used as 
All treated 
with antibioties and vitamin K, Par- 
enteral fluids are used as needed to 


maintain fluid and electrolyte balance. 


indicated. infants are 


Some of these children might have 
survived without exchange transfu- 
sion, but the difficulty in determining 
which children will be severely af- 
demands radical treatment 
early. Conservative handling with 
watchful waiting and multiple trans- 
fusions has reduced mortality rates 
to 20 to 50 per cent. Exchange trans- 
fusions done after twenty-four to 


forty-eight hours not be ef- 


feeted 


may 


POST-MORTEM 
COURSE FINDINGS 
Transferred from another 
hospital at age 5 da., 
with mild jaundice and 
a history of progressive 
anemia. Recovered 
after multiple trans- 
fusions over 1-month 
period 
evere jaundice, hepato- 
splenomegaly, and in- 
creasing anemia. Diag- 
nosis missed for 48 hr. 
Recovered after multiple 
transfusions over a 
l-month period 
Slight jaundice. 


TL 


Mild Jaundice. Hep- 


anemia within 24 hr. atospleno- 
Permission for replace- megaly with 
ment therapy denied. extramedul- 
Expired at 75 hr. de- lary hemato- 
spite multiple trans- poiesis. 
fusions Kernicterus 


Jaundice noted at 48 hr. 
Infant recovered after 
multiple transfusions 
over 21-day period 


Jaundice noted at 48 hr. 
Diagnosis missed. In- 
fant recovered without 
therapy. Discharged in 
good condition at age 1 
wk. 


fective, since irreparable damage may 
Therefore, 
any infant with a positive Coombs 


already have been done. 


test, who shows signs of hemolysis or 
physical findings of erythroblastosis 
fetalis, should be afforded maximum 
therapy promptly. 


SUMMARY 


One hundred six eases of erythro- 
blastosis fetalis treated 
with There 
were seven deaths, giving an over-all 
The indica- 
tions for early exchange transfusion 
are enumerated. The practical and 
theoretical advantages of exchange 
transfusion are discussed. 


have been 


exchange transfusion. 


mortality of 6.6 per cent. 
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CHYLOUS ASCITES 


Rerort or A Case Wirn ReEcovERY AND SURVIVAL AFTER FOURTEEN YEARS 


CLARENCE R. Larne, M.D., aNp RoLaNnp B. Scort, M.D. 


WasHINGTON, D. C. 


TT'HE finding of free chyle in the 

peritoneal cavity is extremely rare 
in early life." At least two cases of 
congenital chylous ascites have been 
Kessel' reported a case 


11-week-old 
female infant, and Kerr* reported a 


reported.” 


of echylous ascites in an 


case in an infant 16 days of age. In 
the literature and 
found eases in 
children up to 15 


a review of Lee 


Young” twenty-seven 


years of age and 

added two (siblings) of their own. 
Chylous ascites is often associated 

Yater® found that 


the two conditions were present in one- 


with chylothorax. 


half of the cases of echylothorax that 
he reviewed. 


CASE REPORT 


J. D., a 6-month-old Negro male 
Fig. 1), was admitted to the pedi- 
atrie service on Sept. 1, 1939, with a 
chief complaint, as given by the 
mother, of progressive, generalized, 
and symmetrical abdominal enlarge- 
ment since the age of 2 months. At 
the onset the abdominal enlargement 
was associated with transient vomit- 
ing which later disappeared. The 
stools were said to have been normal, 
numbered one to three per day and 
neither diarrhea nor constipation was 
a feature. 

The infant, who was delivered at 
term of a normal labor, was well un- 
til the onset of the present illness. 
The parents appeared to be in nor- 
mal health. 

The physical examination revealed 
a well-developed, poorly-nourished in- 

From the 
ard University 
Pediatric Service, 


Department of Pediatrics, How- 
School of Medicine, and the 
Freedmen's 


Hospital. 
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fant who weighed 11 pounds 4 ounces, 
with a crown-to-heel measurement of 
23.7 inches. The circumference of 
the head, chest, and abdomen meas- 
ured 15.8, 14.4, and 17 inches, respee- 
tively. Physical findings were essen- 
tially normal except for the abdomen 
which presented dilated superficial 
veins and was distended symmetri- 
cally. It was tense and no masses 
were palpable. The percussion note 
was flat and a fluid wave was elicited. 

On admission the hemogram 
showed 3.8 million red blood cells 
and 5,600 white blood cells with a 
normal differential count. The intra- 
dermal tubereulin test and the sero- 
logic test for syphilis were both neg- 
ative. Roentgenologie studies of the 
abdomen showed marked distention 
of the abdomen with elevation of the 
diaphragm on _ both Hirsch- 
sprung’s disease was excluded by 
barium studies of the large intestine. 
Similarly, lesions of the upper gas- 
trointestinal tract were ruled out. 
Roentgenogram of the chest was neg- 
ative except for bilateral elevation of 
the diaphragm. 

On the fourth hospital day a diag- 
nostic paracentesis was performed, at 
a level of one centimeter directly be- 
low the umbilicus, with removal of 
8 ¢.e. of milky fluid. The same type 
of fluid was removed on eight subse- 
quent occasions by paracenteses ex- 
tending over a period between the 
fourth and seventy-first days of hos- 
pitalization. Total fluid removed was 
approximately 3,140 ¢.c. with an aver- 
age of 392.5 ¢.c. per puncture. The 
largest amount that was removed at 
any one time was 529 e.c. 

This white fluid, which was visibly 
indistinguishable from milk, had no 


sides. 
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Fig. 1 


Patient as he appeared during early period of hospitalization with marked abdominal 


enlargement due to ascites. 





Fig. 2.—Patient after recovery. No evidence 
of abdominal enlargement. 


odor. The specific gravity was 1.020. 
It was not visibly coagulated with 
heat but there was precipitation with 
nitric acid. Chemical analysis re- 
vealed the following composition: fat, 
4 grams per 100 e.c.; nonprotein ni- 








trogen, 20 mg. per 100 ¢.c.; total ni- 
trogen, 730 mg. per 100 ¢.c.; protein 
nitrogen, 710 mg. per 100 ¢.c.; protein 
(N x 6.25), 4.3 grams per 100 e.c. 

Microscopically the fluid showed 
fat globules when stained with Sudan 
Ill dye. Bacteriologic studies on the 
sterile fluid revealed no bacteriostatic 
or baeteriocidal activity. On the 
basis of the above findings it was rea- 
sonable to accept the peritoneal fluid 
as chyle. 

The patient was placed on an Olae 
formula and parenteral electrolyte 
fluids were administered to correct 
the dehydration. His condition im- 
proved slowly although there was a 
period when he appeared to be losing 
ground. By the one hundred sixty- 
eighth day of hospitalization there 
was no evidence of the ascites (Fig. 
2). He was discharged at the age of 
12 months in good condition. 

On July 8, 1953, nearly fourteen 
years after the beginning of his hos- 
pitalization, the patient was found to 
be living and well. He had just grad- 
uated from the eighth grade and had 
had no recurrences of his ascites. 
The patient had been lost to follow- 
up before this time. 


DISCUSSION 

Nelson’ lists the causes of true 
chylous ascites as anomalies, injuries, 
and obstructions of the thoracic duet. 
He believes that the cases which ap- 
pear at birth, or shortly thereafter, 




















LAING 


are due to anomalies. He further 
states that the products of the degen- 
eration of tissue in 
chronie tuberculous and nontubercu- 
lous peritonitis may result in peri- 
toneal fluid that has an appearance 
similar to that observed in true echy- 
lous ascites. Peritoneal carcinoma 
may also result in milky peritoneal 
effusion. The ease presented here 
was probably due to a congenital 
anomaly or birth injury. 

the thoracie duct 
several conditions. 
mediastinal 
parasitic 


inflammatory 


Obstruction of 


ean result from 
enlarged 
lvmph and tumors, 
infestations of the duct, direct pres- 


sure caused by an enlarged heart, tu- 


These inelude 


nodes 


mors of the pancreas, stenosis of the 
duct following invasion by neoplastic 
or tuberculous growths, aneurysm of 
the surgical ligature, 
thrombosis of the left subelavian vein 
at the area of joining with the tho- 
racic duct.* ® 

The obstruction results in increased 
pressure in the ductal system with a 
resulting dilatation of the thoracic 
lymphatie vessels.* Although a col- 
lateral circulation may be _ estab- 
lished, some leakage occurs into the 
pleural cavity and/or the peritoneal 
The chylothorax, 
chylous ascites, or both. In eases of 
trauma, may 
due to rupture of the thoracie duct, 
the cisterna chyli, or other lymphatic 
The chances of an effusion 
developing are less if the obstruction 
develops slowly.?® 

Lee’s'' experiments throw some 
doubt on the obstruction theory. He 
completely ligated the thoracie ducts 
of eats and came to the conclusion 
that the thoracic duct was not essen- 
tial to the life of these animals be- 


aortie arch, 


cavity. result is 


chylous ascites occur 


vessels.® 


AND SCOTT: 
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collateral 
and no chylothorax or chylous ascites 
was evident. Other workers,’? how- 
believe that his work has not 
eliminated the possibility of produe- 


cause channels developed 


ever, 


ing chylous ascites by compression of 
the main thoracie duct and collateral 
lymph channels. 

Venous-peritoneal anastomoses and 
other abdominal drainage procedures 
have been performed for the success- 
ful correction of this condition.* ?* ™* 
This type of procedure (Routte’s op- 
eration®) was considered for the case 
reported here; however, operative 
plans were abandoned when the con- 
dition responded satisfactorily to con- 
servative therapy (paracenteses). 
Surgery has also been successful in 
the removal of the mechanical causes 
of obstruction.”® 

In Lee and Young’s® review of 
twenty-nine reported sixteen 
were treated conservatively and thir- 
teen The con- 
servative management consists of a 
low fat and high protein diet, para- 
centeses with adequate 
quantities of the fat-soluble vitamins 
administered orally in aqueous dis- 
persion. It has been indicated by 
studies on vitamin A absorption, that 
fat-soluble vitamins in aqueous dis- 
persion are absorbed in appreciable 
quantities into the blood stream in 


"aes, 


of these recovered. 


together 


eases of chylous ascites.’® 
SUMMARY 


A ease of chylous ascites is pre- 
sented in a Negro infant whose ab- 
dominal enlargement was first ob- 
served by the parent at the age of 2 
months. Therapy consisted of peri- 
odie abdominal paracentesis for re- 
moval of fluid, Olae formula, paren- 
teral fluids, and oral vitamins. The 

















chylous ascites gradually but com- 
pletely disappeared clinically by the 
end of the first year of life. Approxi- 
mately fourteen years after treatment 
the child is normal and shows no evi- 
dence whatsoever of the old infantile 
complaint. The exact mechanism of 
the condition in this case was not de- 
termined but represented a probable 
congenital anomaly or birth injury in- 
volving the abdominal lymphatie sys- 
tem. General aspects of etiology and 
therapy are discussed. 

Dr. Alonzo deG. Smith was responsible 
for the medical management of this case. 
Dr. Vernon A. Wilkerson performed the 
chemical analysis, and Dr. H. A. Poindexter 
earried out bacteriologic studies on the 
chylous fluid, 
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NEPHROTIC SYNDROME IN A NEONATAL PREMATURE INFANT 


REPORT OF A CASE 


Ropert M. Ereex, M.D., JeRomE KLEINERMAN, M.D., AND JEAN C. CLINE, M.D. 
CLEVELAND, OHIO 


B* CLINICAL standards the ne- 
phrotie syndrome is a relatively 


clear-cut disease. The patient demon- 


strating edema, albuminuria, hypo- 
hyperlipemia is 
fulfilling the 
eriteria necessary for this diagnosis. 
the 


nephrosis is not clearly understood. 


albuminemia, and 


usually accepted as 


However, basic mechanism of 
Two distinet concepts concerning the 
underlying disease process are cham- 
the pediatrician and the 
Generally, the pediatrician 


pioned by 
internist. 

would prefer to picture lipoid nephro- 
sis as a disease entity occurring in 
children. The internist visualizes the 
disease as a phase or stage of chronic 
glomerulonephritis, beginning with an 
episode of acute glomerulonephritis, 
renal deteriora- 
the 


and in the course of 


tion demonstrating nephrotic 
syndrome. 

The case presented represents an 
instance in which the nephrotie syn- 
drome was manifested in a prema- 
ture infant. Clinieally and by labora- 
tory standards, this ease fulfills the 
currently accepted diagnostie criteria 
of lipoid nephrosis, and the patho- 
logie findings were compatible with 
the diagnosis of lipoid nephrosis. The 
occurrence of this disease in an in- 
fant so young would seem to strength- 
en the argument against the concept 


that the nephrotic syndrome must be 


From the Departments of Pediatrics and 
Pathology, City Hospital, and the School of 
Medicine, Western Reserve University. 
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preceded at some interval—at least 


weeks—by an episode of acute glo- 
merulonephritis, and gives support to 
the concept that lipoid nephrosis is a 
specific disease entity. 
CASE REPORT 

Baby G., a premature Negro male, 
was born at Cleveland City Hospital 
on Jan. 29, 1952, after 844 months’ 
gestation and twenty-hour labor. The 


mother was a _ 36-year-old Negro 
woman, para vi, gravida vii. Past 


history revealed that the mother had 
chronic pelvie inflammatory disease, 
but no history of syphilis. She had 
an incomplete abortion in 1946. Her 
serology was negative, blood type O 
and Rh positive. The five living sib- 
lings, aged 17, 12, 10, 9, and 7 years, 


were entirely well. The pregnancy 
was uncomplicated except for exog- 
enous obesity. Labor and delivery 
were uneventful. One and one-half 
hours before delivery 40 mg. of Nisen- 
til* were given intramuscularly. No 
other analgesia or anesthesia was 
used. The infant cried and breathed 
spontaneously following aspiration of 
mucus from the nasopharynx. Birth 
weight was 2,110 grams. The infant 
was transferred to the premature 


nursery one and one-half hours after 
delivery. 


Physical examination four hours 
after delivery revealed a normally 
developed, premature Negro male 


who had good color, a lusty ery, and 
was quite active. There was unusual 
flaring of the costal margins with 
inspiration, but the lungs were clear 
and the breath sounds were well 
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remainder of the 
was entirely 


transmitted. The 
physical examination 
normal. 

The infant was placed in an ineu- 
bator with increased oxygen. Other 
than menadione, 2.5 mg. I.M. b.i.d. 
for three days, no medications were 
given. On the fifth day of life the 
infant developed signs of respiratory 
distress, with sternal retraction and 
eyanosis. Proecaine penicillin, 50,000 
units intramuscularly daily, and 
streptomycin, 50 mg. intramuscularly 
every 8 hours, were started. A nebu- 
lizer was used to increase the humid- 
ity within the ineubator. On the fol- 
lowing day periorbital edema was 
noted and from this time on the in- 
fant was never entirely edema free. 

The infant continued to suffer from 
respiratory distress despite oxygen, 
increased humidity, and antibiotics. 
Coughing became a prominent symp- 


tom, and large amounts of naso- 
pharyngeal mucus necessitated fre- 


quent aspiration. Rapid respirations 
and episodes of cyanosis were noted 
repeatedly. Feedings were usually 
taken eagerly. On the sixteenth day 
of life rales were heard diffusely 
through the chest, and there was 
evidence of right upper lobe atelecta- 
sis which was confirmed by x-ray. 


The liver was now palpable three 
fingerbreadths below the costal mar- 
gin, and a left inguinal hernia had 


developed. On the eighteenth day 
edema of the eyelids, hands, and feet 
was observed and the patient’s color 
was dusky. Rales were audible over 
the right upper lobe. The abdomen 
was soft and both kidneys were now 
easily felt. By the twentieth day the 
abdomen was distended. Radiographs 
of the abdomen and chest revealed 
paralytic ileus and continued right 
upper lobe. atelectasis and pneumonie 
infiltration in the left lung. Dis- 
tention was relieved by rectal tube 
and enemas. The formula was 
changed at this time from a simple 
evaporated milk formula to Lonalae. 





*Nisentil, a synthetic narcotic 1,3-dimethyl- 
4-pheny!-4-propionoxy-piperidine 
(Hoffmann-La 


hydrochloride 
Roche ). 
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By the twenty-sixth day the infant 


had gained 1,170 grams. Four uri- 
nalyses, performed on the eighth, 


eleventh, seventeenth, and twenty- 
fifth hospital days, all revealed 3 
plus albuminuria. The fourth speci- 
men also revealed occasional white 
blood cells, from 0 to 3 red blood 
cells, and an occasional hyaline and 
finely granular east per high-power 
field in the uncentrifuged specimen. 

On the twenty-ninth day, the blood 
urea nitrogen was 13.7 mg. per 100 
c.c., the serum cholesterol 218 mg. 
per 100 ¢.c.; the total serum proteins 
were 2.1 grams per 100 ¢.e. with 
albumin 0.7 gram. The following day 
the blood cholesterol was 312 mg. per 
100 ¢.c., the total serum proteins 1.5 
grams per 100 e.c., the total serum 
lipoids 1,090 mg. per 100 e¢.c., and the 
blood urea nitrogen 17 mg. per 100 
¢.¢. 

On the thirty-first hospital day 
ACTH was started. The infant was 
given 5 mg. intramuscularly three 
times a day for seven days, 3 mg. 
intramuscularly three times a day for 
one day, and 1 mg. intramuscularly 
three times on the final day of treat- 
ment. In addition 0.75 Gm. of potas- 
sium citrate was given daily through- 
out this course of therapy. The in- 
fant appeared to be improved, and 
respiratory distress disappeared. 
Edema was less apparent although 
the albuminuria continued. On the 
forty-fourth hospital day the blood 
phosphorus was 5.1 mg. per 100 e.c., 
alkaline phosphatase 1.9 Bodansky 
units; the cephalin flocculation test 
was negative in twenty-four hours, 
and 2 plus in forty-eight hours. 

The gain in weight was rapid dur- 
ing the first three weeks of life, so 
that the infant weighed 3,250 grams 
on the twenty-fourth day. Following 
the course of ACTH therapy the in- 
fant’s weight dropped and remained 
approximately 2,700 grams until the 
seventy-third day when he again be- 
gan to gain. On the fifty-ninth day a 
chest x-ray was entirely normal. An 
x-ray skeletal survey was normal. 




















EIBEN ET AL.: 


Intravenous pyelograms and cysto- 
crams were negative. There were 3 
grams of albumin per liter of urine 
on a twenty-four-hour urine speci- 
men. 

On the seventieth day evidence of 


respiratory distress recurred. The 
infant gradually developed pitting 


edema over the entire body. On the 
seventy-second day the blood cho- 


lesterol was 236 mg. per 100 ¢.c., cho- 
esters 152 
protein 


per 100 


grams 


6.c., 
per 


lesterol 
total serum 


y 
mg. 


2] 


= aa Lenebeeee mY 
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Fig. 1. 
Fig. 1.—Gross picture of stomach, duodenum, 
luct. 
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was 1.024, and blood urea nitrogen 
was 9.1 mg. per 100 e.c. 


On the eighty-seventh day the ab- 
domen was markedly distended, and 
the infant was in extreme respiratory 
distress. An abdominal paracentesis 
was performed and 300 ¢.c. of slightly 
milky fluid with a specifie gravity of 
1.006 and proteins of 30 mg. per 100 
e.c. was removed. A 50 whole 
blood transfusion was given. During 
the following week two more para- 


c.c, 








and gall bladder showing calculus in cystic 


Fig. 2 Gross picture of the kidneys, ureters, bladder, and abdominal aorta showing patent 


renal arteries. 


100 e.e., with albumin 0.8 gram, and 
serum lipoids 1,250 mg. per 100 e.e. 
A second course of ACTH was initi- 
ated, 5 mg. three times a day for 
eight days, 5 mg. twice a day for two 
days, and 5 mg. for one day. At the 
end of this therapy, 3 plus albumin- 
uria persisted; urine specific gravity 


The renal veins were, also patent. 





centeses were performed with the 
removal of 300 and 400 ¢.c. of similar 
fluid. The infant’s condition remained 
poor. Evidence of consolidation of 
the right lower lung developed, and 
the infant died on the hundred and 
third day of life. The entire hospital 
course was afebrile except for high 
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temperature spikes on the eighty-  well-nourished Negro male approxi- 
ninth and one hundred and first days. mately 3 months of age. An umbilical 

Autopsy Findings—The body was hernia was present and measured 1 
that of a normally developed and em. in diameter. It was easily re- 


Fig. 3. 





Fig. 3.—Photomicrograph of kidney cortex showing focal obliteration of glomeruli and 
lymphocytic infiltration in interstitial tissue. Several surrounding glomeruli show obliteration 
of capillary tufts and thickening of the basement membrane with PAS-positive material. (PAS 
stain, hematoxylin counterstain 185, using No. 58 Wratten green filter to bring out PAS- 
positive material.) 

Fig. 4.—Photomicrograph of kidney cortex showing epithelial and endothelial proliferation 
and focal thickening of the basement membrane. (PAS hematoxylin counterstain X185, using 
No. 58 Wratten green filter to bring out PAS-positive material.) 
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duced. The abdomen was markedly The scrotum was edematous, but the 
distended, and 275 e.e. of opalescent extremities showed no edema. The 
fluid with a specific gravity of 1.010 remainder of the gross examination 
was present in the peritoneal cavity. was negative. 





Fig. 6. 


Fig. 5.—Photomicrograph of kidney medulla showing Sudan-positive particles in tubular 
epithelial cells and in lumina. In the upper left is a thickened arteriole showing medial hyper- 
plasia and narrowing of the lumen. (X185. Sudan red stain with hematoxylin counterstain, 
using No. 58 Wratten green filter to bring out Sudan red particles.) 

Fig. 6.—Photomicrograph of kidney cortex showing dilated capillary tufts, proliferation of 
epithelial and endothelial cells, PAS-positive casts in tubules, and precipitated protein material 
in tubules. (PAS stain with hematoxylin counterstain 185, using No. 58 Wratten green filter 
to bring out PAS-positive material.) 
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The heart and great vessels were 
normal. The heart weighed 16.4 
grams. The right lung weighed 29 
grams, and the left 37 grams. There 
were a few small areas of atelec- 
tasis and pneumonie econsolida- 
tion. Microscopie examination of the 


lungs showed foci of bronchopneu- 
monia in all three lobes of the right 
lung. Numerous vacuolated macro- 
phages were found in the alveoli of 
all lobes and in the bronchioles of the 
right lung. The most striking miero- 
scopic finding in the lungs, however, 
was the acute and chronie bronchio- 
litis found bilaterally. Small fibrin 
thrombi were also present in several 
small vessels bilaterally. Patehy foci 
of atelectases were scattered over 
both lungs. Many of the bronchioles 
and alveoli were filled with a thick 
proteinaceous material. 

The liver weighed 183 grams, the 
spleen 12 grams, and the abdominal 
viscera were not remarkable except 
for the gall bladder which contained 
several black ealeuli. One of 
these was present in the cystie duct 
(Fig. 1). 

The right kidney weighed 35 grams, 
the left 35 grams. The capsular sur- 
faces were smooth and dark red in 
The cortical layer was well 
preserved and the corticomedullary 
border was distinct. The medulla was 
pale. The pelves, ureters, and renal 
vessels were not remarkable (Fig. 2). 


soft, 


color. 


Miscroscopie examination revealed 
small and infrequent foci of chronic 
inflammatory cells, particularly lym- 
phocytes in the interstitial tissues and 
a few obliterating glomeruli (Fig. 3). 
The vast majority of the glomerular 
tufts were dilated and contained 
numerous red blood cells, but only 
rare leukocytes. The basement mem- 
branes of glomeruli were not thick- 
ened. These were studied by the 
periodie acid Schiff method. The ma- 
jority of the glomeruli showed some 
cellular proliferation, but little or no 
edema of the interstitial tissue. The 
cellular proliferation appeared pre- 
dominantly in the region of the 
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mesangium and the nuclei of the 
mesangial cells showed little vesicu- 
lation or swelling (Fig. 4). 

The tubular lumina contained a 
precipitated protein material. The 
tubular epithelium was swollen, but 
there was no desquamation or necro- 
sis. A small amount of lipoid material 
was present in the tubular epithelium 
and in macrophages within the tubu- 
lar lumina (Fig. 5). The luminal 
“brush” border of the proximal con- 
voluted tubules stained positively for 
alkaline phosphatase. This stain was 
performed in order to gain some idea 
of the functional enzyme systems of 
the tubular epithelium, and this was 
interpreted as being normal as re- 
gards alkaline phosphatase. Several 
of the tubules contained dense casts 
which stained positively with the PAS 
stain (Fig. 6). 

Several of the medium-sized ar- 
terioles showed hyperplasia of the 
cells of the medial coat, resembling 
the hyperplastic arterioles in benign 
nephrosclerosis. 

The final anatomical diagnoses 
were: (1) lipoid nephrosis, (2) 
bronchopneumonia, right, (3) acute 
bronchitis and _ bronchiolitis, (4) 
cholelithiasis and choledocholithiasis, 
and (5) ascites, 275 e.e. 

DISCUSSION 

sell,’ in his study of the glomeru- 
lar lesions in patients exhibiting the 
clinieal syndrome of lipoid nephrosis, 
has divided the group into three sub- 
groups. They are: (a) 
which anatomically are proliferative 
glomerulonephritis, (b) the cases 
which anatomically show prolifera- 


those cases 


tive and membranous lesions with a 
predominance of the latter, (c) the 
eases which anatomically show no evi- 
dence of proliferative glomerulitis. 


The ease described herein falls into 


the last mentioned subgroup. Bell 
further points out that in young 
children, the basement membrane 
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lesions are not present at all or only 
focally present, while in older chil- 
adults thickening is 


dren and in 


almost always pronounced. He fur- 
ther indicates that the lack of base- 
ment membrane thickening is not re- 
lated to the duration of disease since 
his showing no 


three of patients 


slomerular basement membrane lesion 


at all were from 13 to 16 months’ 
duration. He believes “the capacity 
of the membrane to thicken in re- 


sponse to injury is in some way re- 
lated to 

Ehrich and Forman,? studying 
eight cases of lipoid nephrosis with 
the aid of the Ritter and Oleson poly- 
found that in four 
the only lesion was foeal thickening 
and splitting of the basement mem- 
brane in the majority of the glomeru- 
lar tufts, although tufts 
peared normal. They also noted pro- 


” 


age. 


saecharide stain, 


some ap- 
liferation of the visceral and parietal 
epithelial cells in some cases. 
that 
glomerular searring are 


Jones® acknowledges minor 
degrees of 
present and that thickened basement 
membranes have been described as 
the primary cause of lipoid nephrosis. 
He finds, that juvenile 


lipoid nephrosis is characterized by 


however, 


an inerease in a number of mesangial 
cells and the irregular increase in the 
connective tissue in the glomerular 
stalk. 

The rather sparse, anatomical find- 
ings in the present case are not un- 
like found 
lipoid nephrosis. 


those in similar cases of 
These findings are 
characterized by (a) focal glomeru- 
lar searring and interstitial chronic 
(b) the lack of 
thickening and 


inflammatory cells, 


basement membrane 


cellular proliferation in the majority of 
the 


glomerular tufts, although a 
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small number did show these changes 
to a minor degree, (c) the hyperemia 
of the capillaries of the glomerular 
tufts, (d) the small 
amount of lipoid material in the tubu- 
lar epithelium and the presence of 
alkaline the brush 
border of the epithelium of the proxi- 


presence of a 


phosphatase in 


mal convoluted tubules. These appear 
perfectly compatible with the histo- 
logical pattern noted in other reported 
eases of lipoid nephrosis. 


CONCLUSION 

The nephrotic syndrome is rarely 
described in the very young infant. 
Lyttle and Goettich* mention its 
occurrence in an infant 3 weeks old. 
It is the 
nephrotic process started in this case. 
The edema noted on the fifth day of 
life cannot be positively attributed to 
this disease in view of the fact that 
the infant was premature. 
urinalysis on the eighth day, in which 
plus albuminuria 
strated, would suggest that the proc- 
ess had begun before this time. 

The case presented fulfills the more 
commonly accepted criteria for the 
The 
clinical response of the patient to the 
initial course of ACTH suggests that 
ne- 


impossible to say when 


However, 


a 3 demon- 


was 


diagnosis of lipoid nephrosis. 


the disease process was “pure” 
phrosis rather than a nephrotic syn- 


drome associated with some renal 
anomaly or renal vein thrombosis. 
The infant succumbed to _ broncho- 


pneumonia without showing evidence 
of reduced renal function. 

The 
dence as well as the pathologie find- 


laboratory and clinical evi- 
ings were compatible with the diag- 
far as 


repre- 


nosis of lipoid nephrosis. So 
ean be determined this 
sents the earliest reported appearance 


case 
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of this disease. The does not 


light the 
this disease. but does support the con- 


case 


shed on 


tention that lipoid nephrosis is a dis- 


ease of the infant and young child, 


separate and distinct from the ne- 


phrotic phase of chronic 


nephritis. 
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PAROXYSMAL TACHYCARDIA WITH A CEREBRAL EMBOLUS 


Byron B. Operst, M.D. 
OMAHA, NEB. 


HERE are several reviews in the 

literature summarizing the reported 
cases of paroxysmal tachyeardia. Few 
central nervous system complications 
are reported. Nades and associates,’ 
in a study of forty-one cases, report 
one patient dying of cardiac failure 
and cerebral embolism due to a mural 
thrombi in the ventricle of the heart. 
adult with 
eral embolic phenomena ultimately re- 


Levine? reports an sev- 
sulting in gangrene of an extremity. 
He attributes the thrombolie sequela 
pulse and minute 
output the attacks. 


Philipsborn and Gibson* report an in- 


to low pressure 


cardiae during 
fant, aged 1 month, having an asso- 
ciated extensive cerebral hemorrhage 
causing death. 


CASE REPORT 


M. G., a 4-year-old white male, was 
brought to the Nebraska Methodist 
Hospital because of vomiting inter- 
mittently for two days and abdomi- 
nal pain for twenty-four hours. The 
day of admission, the child had pain 
in the midepigastrium near the um- 
bilicus. No change in bowel habits 
was reported. 

Past history revealed frequent up- 
per respiratory infections associated 
with nasal obstruction. 

Physical examination revealed a 
lethargic child in apparent distress, 
especially on movement. The heart 
was rapid with a regular continuous 
rate of 280 per minute. No murmur 
Uni- 
and 


From the Department of Pediatrics, 
versity 


Nebraska 


of Nebraska College of Medicine 
Methodist Hospital. 
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was heard. The abdomen was tender 
to palpation, and the liver was felt 3 
em. below the costal margin in the 
midelavieular line. The left lobe ex- 
tended past the midline and was 
tender. The tip of the spleen was 
palpable. 

Laboratory data showed hemoglo- 
bin 12.5 grams, red blood count 4,- 
520,000 white blood count 11,200, 
polymorphonuclears 63, basophils 3, 
lymphocytes 2/, monocytes 7. Sedi- 
mentation rate of 19 (Wintrobe un- 
corrected). The urine was clear. An 
x-ray of the chest showed slight car- 


diac enlargement with pulmonary 
congestion. 

An electrocardiogram after resto- 
ration of the heart rate to 112 showed 
changes consistant with right heart 
dilatation. 

The diagnosis was paroxysmal 


tachyeardia with right heart failure. 

Progress.—Treatment consisted of 
sedation with paraldehyde, and digi- 
talization. Within twelve hours, the 
heart rate dropped to 112, and the 
patient was sitting up in bed eating 
breakfast. 

At 3:00 p.m. the same day, his eyes 
suddenly rolled back. He became 
restless, could not speak or respond 
to questions, and developed a right 
hemiplegia. Physical examination re- 
vealed a supple neck, blood pressure 
118/70, right hemiplegia ineluding 
the face, temperature 99.6° F. pulse 
100, and respirations 32. No further 
paralysis oceurred. Eight days later 
the aphasia disappeared and motion 
began to return to his right leg. 
Within fourteen days, he had recov- 
ered except for a slight residual pa- 
ralysis in the lower right face and 
decreased motor power in the right 








204 


THE 


shoulder girdle. A follow-up visit in 
the office ten days later showed fur- 
ther recovery. 

X-ray examination of the skull and 
an electroencephalogram were nega- 
tive prior to dismissal from the hos- 
pital. 

DISCUSSIO> 

Because of the few reported eases 
in the literature concerning cerebral 
following 


complications in childhood 


attacks of paroxysmal tachycardia, 


this case is reported. The embolus 
may have formed during the period of 
minute cardiae output and low pulse 
hemiplegia re- 
this 


pressure, A right 


sulted. Functional recovery in 


child oceurred. 
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SUMMARY 
1. A case of paroxysmal tachyeardia 
in a 4-year-old child is presented. 
2. The complication of an embolus 


=~ 


to the middle cerebral artery produced 

a right hemiplegia and aphasia. 
3. Functional recovery occurred. 
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Stewart H. Cuirrorp, M.D.,* Brooking, MAss., AND 
Wisurt C. Davison, M.D.,** Duruam, N. C. 


HE practice of caring for new- 
born infants in separate nurs- 
eries appears to have been an Ameri- 
can contribution, but the ‘‘when and 
why’’ seems to have escaped the 
memory of the oldest inhabitants. 
On the other hand, the younger gen- 
eration has never known anything 
but newborn nurseries. Therefore 
the reasons for the origin of nurs- 
eries and for the present trend back to 
rooming-in should be explained. 
There is a possibility that the Eng- 
lish may dispute this ‘‘honor’’ of in- 
venting newborn nurseries, as Wey- 
muller’ quotes Dr. Claude Heaton, 
author of Colonial Obstetrics, as say- 
ing, ‘‘The first nurseries he knows 
about were established in London at 
the end of the 17th century. They 
were the project of a retired sea cap- 
tain who gave his funds and interest 
to the management of a home for 
wayward girls and their offspring.’’ 
However, these nurseries were prob- 
ably foundling homes and not ob- 
stetric nurseries in the present sense. 
In 1930 Douglas? spent nearly a 
year visiting practically all the 
European clinies and found that al- 
most all of the older institutions 
used the rooming-in principle. This 
was particularly true in England— 
the exception to the rule was the 
new hospitals in the Seandinavian 


“é 


*From the Department of Obstetrics and 
Pediatrics, Harvard Medical School and Bos- 
ton Lying-in Hospital. 


**From the Department of Pediatrics, 


Duke University School of Medicine and Duke 
Hospital. 
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countries and Germany where nurs- 
eries were employed. 

Dr. Winford Smith* reports that 
obstetric nurseries appeared in the 
Johns Hopkins Hospital some time 
after the opening of the hospital in 
1889. They were in existence when 
he entered the school in 1899 and he 
thinks they were established by Dr. 
J. Whitridge Williams. 

The New York Lying-in Hospital 
is the oldest lying-in hospital in this 
country, having been founded in 
1799. The Hamilton Fish House 
quartered this hospital from 1894 to 
1899. Douglas? has a photograph 
(Fig. 1) of a ward demonstrating 
that during this period there was no 
nursery, the cribs being suspended 
at the end of the bed on davits like 
a lifeboat. Dr. James W. Menkoe 
was sent abroad in 1898 by J. Pier- 
pont Morgan to study new hospital 
ideas. The final plans for this hos- 
pital ineluded nurseries. 
The hospital was opened for patients 
in January, 1902. 


newborn 


Thus, it appears that nurseries for 
the care of the newborn infant be- 
came part of the American culture 
between 1890 and 1900. Some of the 
reasons for this development are re- 
vealed in the early annual reports of 
the trustees and visiting physicians 
of the Boston Lying-in Hospital. 

The Boston Lying-in Hospital was 
founded and incorporated in 1832. 
The original hospital was foreed to 
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close due to lack of financial support, 


but was reopened in 1873 on MeLean 


Street adjoining the Massachusetts 
General llospital, ‘for women dur- 
ing childbirth who from misfortune 
or otherwise had no home.’’ The 
hospital consisted of eighteen to 
twenty beds and cost $16,000. Dur- 
ing the first two years, 342 women 
were delivered with three maternal 
deaths. Considerably more than 


Ward in the old Hamilton Fish House, 
M.D., The New 


half of the admissions paid no fee at 
all—the 
$20.00 


fee was 


the 


lowest established 


for confinement and two 
succeeding weeks. 

The original purpose of the Boston 
Hospital to 


‘“‘that class whom maternity makes 


Lying-in was eare for 


outeasts.’’ ‘‘The time has gone by 


when an unfortunate woman is to be 


branded as an outeast, without hope 
of 


The 


redemption in society. 
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class of patients for whom lying-in 
hospitals are established always have 


been, and may continue to be, of 
difficult management, except as in 


Europe, where the hospitais are com- 
paratively free and under State or 
we do not think the 
time has come for this in this coun- 


Municipal laws 


try; but we do think there should be 
some State authority, and laws of 
oversight, to guard against the temp 





> 
\- 


1894 to 1899 
York Hospital.) 


I 


Gordon Douglas, 


(Courtesy 


tations of mothers to commit suicide, 
infanticide to their chil- 
dren in anticipation of the miseries 


or desert 
they see before them as they exist at 
present. ”’ 

In the early few years of opera- 
tion, over two-thirds of the mothers 
unmarried but 1875 two- 
thirds were married. 


by 
The hospital’s 


were 


great need was for more room so 


that women could be received some 
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before their confinement 
the labor. 
“We almost daily application 
for from utterly 
destitute of money and friends, who 
beg to be allowed to come and work 
for their board till the time of their 


little time 


instead of at onset of 
have 


admission women 


confinement. these patients ex- 


cite the deepest sympathy on our 
part. They oecur so often that new 
ones crowd out the recollection of 


the past... . Many applicants cannot 
maintain themselves by work during 
the pregnancy, and 
some are obliged to go to the alms- 
house by sheer necessity. Very often 
the applicants will have some little 
money saved up to pay their board, 


last month of 


relying upon a free bed in time of 
labor; before this comes the money 
is gone, paid out to some of the nu- 
private hospitals. 
The money being gone, the patients 


merous professed 
are often turned out of doors, either 
the 
bury or sent to our hospital. 


Tewks- 
Again 
there is a system of promised care in 
depending on the 
mother agreeing after confinement to 
go out as wet nurse, and mortgaging 
her services as such, to an exorbitant 
extent, in return. Bad as is this con- 
dition of affairs, it is preferable and 
is submitted to, rather than be sent 
to the 
that to 
women 


to go to almshouse at 


these resorts, 


almshouse, so 
the 
whose 


repugnant is 
many 
crime 


sensibilities of 
eondition 
about 


and 


are mainly brought by pov- 


erty.”’ 

While the original purpose of the 
Boston Lying-in was to care for 
‘‘that class whom maternity makes 
outeasts,’’ the need of the times caused 
the trustees to deviate from this pur- 
pose with the reopening of the hos- 


pital in 1873 by adding to the above 


ORIGIN OF 


OBSTETRIC NURSERIES 207 
group ‘‘the large and very respecta- 
ble class, with means sufficient to meet 
comfortably all the ordinary expenses 
of living, to whom the interruption 
and expense of childbearing is a very 
serious matter. To these, whether 
they attended gratuitously or 
whether they are required to make 


are 


a small return—the advantages of such 
an institution as a lying-in hospital 


are an inealeulable benefit.’’ 


The decision to mix the ‘‘respect- 
able’’ with the ‘‘outeasts’’ on the 
wards of the hospital took a great 


deal of courage on the part of the 
While the hospital had no 
ladies officially connected with it, the 


trustees. 


visiting physicians who became more 
or less acquainted with the cireum- 
stances, and future pros- 
pects of patients, called upon 
**several charitable ladies to aid, as- 
sist and counsel those of our patients 


anxieties, 
the 


who leave our doors friendless and 
homeless. In no instance has this ap- 
veal been in vain and we beg leave to 
express our warmest thanks to the 
ladies connected with the ‘Society for 
Aiding Destitute Mothers and In- 
fants.’’’ After two years of this 


daring experiment the trustees were 
able to report, ‘‘We think the experi- 
ence of these two years shows that, 
with sufficient guards, they can be 
thrown together without offense to the 
one, and with great benefit to the 
other.” 

The hospital grew rapidly and three 
identical attached buildings were pur- 
chased in 1876 and 1888. In 1891 
these four properties were remodeled 
and rebuilt as shown in Fig. 2. In 
the rebuilt hospital there were now 
seventy maternity large 


beds, six 


wards, three medium-sized wards, two 
isolation wards, but no nurseries. 


The 
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infants were placed in multiple crib 
units and kept in the wards with their 
mothers (Figs. 3 and 4). 

In the annual reports of the visit- 
ing physician between 1891 and 1898 
the need for a ‘‘night nursery’’ for 
the babies was frequently stressed. 
Even in those days there were babies 
whose behavior at night left much to 
be desired and who sueceeded in dis- 
the entire ward. 


turbing the rest of 
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furnishing of the nursery, which is 
now known as the Bertha J. Raemisch 
Ward, and also in providing through- 
out the Hospital wards a separate new 
day crib for each baby for the use of 
babies during the daytime.’’ (Figs. 
5 and 6.) 

Subsequent reports do not chronicle 
the fate of the night nursery but con- 
versations with the older members of 
the staff permit a probable reconstruc- 





Fig. 2 Boston Lying-in Hospital, 
Furthermore, many of the poor moth- 
ers in nineteenth century lying-in hos- 
pitals were too weak or too ill to care 
for their infants, especially at night. 
In 1898 ‘‘ There has also been received 
Mrs. Francis B. Greene, as a 
memorial to Bertha J. Raemisch—a 
former nurse of the Hospital and sub- 
sequently widely known and beloved 
as a the sum of $1,000.00 
to be used in such manner as might 
be deemed beneficial. One of 
the rooms in the Hospital has been 


from 


masseuse 


most 


assigned as a night nursery, and the 
sum of money given by Mrs. Greene 
has been partially used in a complete 


24 McLean Street. 


(From the 60th Annual Report.) 


tion of what happened. Having a 
separate nursery for infants soon re- 
sulted in those infants requiring spe- 
cial care being concentrated in this 
spot and the ward babies continued to 
stay on the mother’s ward around the 
elock. By 1912 the visiting physicians’ 
annual reports were again stressing 
the need for a new hospital wherein 
nurseries could be provided for the 
‘*night eare’’ of the babies. 

A most important foree was at 
work convincing the trustees and phy- 
sicians that the physical welfare of 
the infants demanded nurseries 
wherein they could be kept separate 
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A ward of convalescent patients. (From Boston Lying-in Hospital 76th Annual Re- 
port, 1908.) 


\ crib of babies. (From Boston Lying-in Hospital 77th Annual Report, 1909.) 
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Fig. 5.—The first nursery in the Boston Lying-in Hospital. (From the 66th Annual Report, 
1898.) 








Fic. 6.—The “night” nursery (From Boston Lying-in Hospital 66th Annual Report, 1898.) 
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In the spring of 
seven 


the mothers. 
there 


from 
1907 
babies suspected of having diphtheria, 


were at one time 
two of whom proved to have the dis- 
1908, when 
scarlet fever was prevalent in the com- 
munity, nine mothers developed the 
disease during their puerperal con- 
valeseence. Seven of them were trans- 
ferred to the searlet fever wards at 
the Boston City Hospital with their 
babies, and five of the infants died. 
In 1911 a culture from an infant’s 
nasal discharge was reported by the 
Board of Health as positive for the 
diphtheria bacillus. The organism 
was traced to a woman in the next bed 
with a chronic ear discharge. Cul- 
tures taken from day to day in other 
mothers and babies showed continued 
invasion of this bacillus, in spite of 
such isolation as the hospital afforded. 
The visiting physician again stressed 
the need for ‘‘an enlarged modern 
hospital in a healthful location.’’ 

With this background of practical 
experience we can easily understand 
why the designers of the new Boston 
Lying-in Hospital, that opened in 
1922, provided ample nurseries for the 
eare and protection of the newborn 
infant. The years since 1922 have 
witnessed widespread reduction in 
maternal and neonatal morbidity and 
mortality. medicine and 
the advent of chemotherapy and anti- 
biotie therapy have reduced the haz- 
ards to which the newborn infants are 
exposed, and made less obvious the 
need for physical isolation symbolized 
by the nursery system. 

Furthermore, with the rising per- 
centage of American babies of the 
more affluent group, the carriage 
trade, who were delivered in hospitals 
(85 per cent of all American infants 


ease. In the spring of 


Preventive 
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are now born in hospitals), the nurses, 
obstetricians, 
pediatricians, though there were 
searcely fifty of them prior to 1900, 
decided that the obstetric wards and 
private floors would be quieter and 
tidier if the infants were coralled into 
one room, misnamed as a nursery, and 
only brought to the mother at regular 
intervals for breast feeding. Next, 
the evolution of infant feeding dem- 
onstrated that mixtures of cow’s milk 
seemed to be as good as human milk, 
so even these four-hour visits of the 
infant to the mother ceased in many 
hospitals. That the affluence of the 
obstetric patients was a factor in the 
origin of nurseries is borne out by 
the fact that in Europe and Asia where 
the obstetric services are largely for 
the poor, there are no nurseries, and 
the babies are still placed in bassinets 
next to their mothers immediately 
after delivery. 

In many institutions the cycle has 
completed its course. The babies have 
been returned to the mothers. The 
present trend is to have the baby with 
the mother as much of the day and 
night as she wishes but to have ‘‘night 
nurseries’’ available for use when 
needed. Thus the round of 
the eyele is on. 

Let us hope that we shall learn from 
history. Let us hope that a false sense 
of security will not cause a relaxation 
in the principles of good nursing tech- 
nique. For the dangers of infection 
are real, and careful post-mortem 
studies reveal that infection is still a 
major cause of neonatal death. It is 
an interesting turn of the cycle that 
one of the reasons for the origin of 
nurseries was the risk of infection on 
the obstetric wards, and that now with 
modern and the 


and possibly even the 


second 


asepsis antisepsis, 
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wards are so much safer than the new- 
born nursery that the risk of nursery 
epidemics has stimulated the return 
of the infants to their mothers on the 
wards and in private We 
know more about our enemy, infec- 
tion; we have more efficient weapons 
with which to fight him, but he is still 
ever present and waiting for a chance 
to strike! 


rooms. 


This progress also has its amusing 
side. A small epidemic of diarrhea in 
the Yokohama nursery for the new- 
born infants of the wives of Army 
personnel in 1948 caused Major Gen- 


eral J. A. Bethea, the Chief Surgeon 
of the Far Eastern Command, to 
abandon nurseries and to _ establish 


rooming-in the suggestion of Lt. 
Col. Grant Taylor, a member of the 
Duke pediatric staff. However, the 


military civil government in the mean- 


on 
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time continued to advise the Japanese 
civilian hospitals to abolish rooming- 


in and to build newborn nurseries. 
Needless to say, the Japanese knowing 
that the Army had abandoned its 


nurseries, were confused for they had 
never used anything except rooming- 
in on a family scale, that is, the hos- 
pital furnished only the room and 
bed mat. The family brought in the 
bedelothes and a hibachi to cook the 
meals, and if the weather was very 
eold the mother went to bed with the 
child to keep him warm. 
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Clinical Conference 


CLINICAL CONFERENCE AT ST. CHRISTOPHER’S HOSPITAL 
FOR CHILDREN, PHILADELPHIA, PA.* 


Two Cases of Hereditary Spherocyto- 
sis Manifest in the Newborn Period 


Dr. Witu1AM C. ApaMs (Chief Resi- 
dent Physician ).—These two cases are 
of interest in that they involve two 
siblings in situations which are so far 
as we know unique. Dr. Hindman 
will present the first child. 

Dr. SARAH HINDMAN (Assistant Res- 
ident Physician) —Hugh Y is the 
third child of a mother whose first 
two pregnancies were uneventful and 
first two babies attracted no 
attention in the newborn period. The 
mother herself is in good health fol- 
lowing splenectomy in 1944 for hered- 
itary spherocytosis, at which time a 
cholecystectomy was done. She was 
18 years old at the time. Her mother 
also underwent splenectomy for the 
year later, and the 
history that the maternal 
great-grandfather of the patient suf- 
fered from jaundice. 

Hugh was born on Sept. 26, 1951, 
at 6 A.m., at 38 weeks’ ecaleulated ges- 
tatory period, following an unevent- 
Labor was easy and 
spontaneous. The infant weighed 7 
pounds 15 ounces at birth, and seemed 
entirely normal. Jaundice is stated to 


whose 


Same reason a 


records 


ful pregnancy. 


have appeared within a few hours of 
birth, was conspicuous by the second 
day of life, and was intense by the 


From St. 
dren, Department 


Christopher’s Hospital for Chil- 
of Pediatrics of Temple 


University School of Medicine. 
*Edited by Rudolf Roddy, M.D., Chairman 
of the Conference. 
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third day. Because of the severe 
icterus, a blood culture was done and 
studies determine whether 


erythroblastosis fetalis might be pres- 


made to 


ent. The blood culture grew no 
organism. The infant’s hemoglobin 


level was 21.2 grams per cent, and 
red cell count 5.58 million per cubic 
millimeter. The white blood cell 
count was 12.4 thousand, and there 
were 5 nucleated red cells for each 
100 white cells (620 per eubie milli- 
meter). Hugh was shown to be group 
A Rh positive, and his mother, group 
O Rh positive. A Coombs test was 
negative with Hugh’s cells. His 
mother was shown to have agglutinins 
for both Hugh’s cells and other group 
A cells, but the anti-A did not exceed 
a titer of 1:16 in saline. It was felt 
at the time that these results made it 
unlikely that erythroblastosis fetalis 
was present. Examination of the 
blood smear for spherocytes was made, 
but a satisfactory answer was not ob- 
tained as to whether spherocytes were 
present. 

On the fourth day of life the infant 
began to have spasms of opisthotonus, 
particularly when disturbed, and fed 
less well than before. On the fifth and 
sixth days opisthotonos continued to 
be conspicuous, after which it was not 
seen except for an isolated observa- 
tion on the fourteenth day. Icterus 
began to fade on the seventh day, and 
had disappeared by the twelfth day. 

By the sixth day of life the hemo- 











214 THE JOURNAL 
globin level had fallen from 21.2 to 
17.1 grams per cent, and by the thir- 
teenth day to 11.2 grams per cent. A 
transfusion of 75 ml. of group O Rh- 
positive blood was given without in- 
cident at this time, and the baby sent 
home on the sixteenth day, with a 
hemoglobin level of 12.7 grams per 
cent. 

During the next six weeks the in- 
fant became increasingly pale, and 
failed to make satisfactory develop- 
mental His mother found 
him less responsive than her other 
children, had for his 
When he was eight weeks old 
his hemoglobin level was found to be 


progress. 
and eoneern 
vision. 


6 grams per cent and he was admitted 
to St. Christopher’s Hospital for Chil- 
dren for study. 


At eight weeks Hugh was a 
serawny, fretful, hypertonie infant 


who lay in a predominantly opistho- 
tonie posture, especially when dis- 
turbed. 


jects in his line of vision and had no 


Ile did not appear to see ob- 


examination 
Liver 


social smile. Physical 
was not otherwise remarkable. 
and spleen were not felt. 
studies disclosed a 
hemoglobin of 
cent, red blood cell count 2.01 million, 
reticulocyte count of 5.8 per cent, and 
bilirubin of 04 cent. 
The peripheral blood showed many 
spherocytes, in 
fragility, and marrow was hyperplas- 
tie with respect to erythroid elements. 
It was the consensus at this time that 
the presented hereditary 
spherocytosis, kernicterus. <A 
after 
The procedure 


Laboratory 


level 5.6 grams per 


level mg. per 


with some inerease 


infant 
with 
splenectomy was performed 
transfusion therapy. 
was well tolerated, and appears to 
have end to the hemolytic 


put an 


process. 
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Hugh’s subsequent development has 
He began 
to appear to see at about 3 months, 
At one 
year his developmental level was esti- 


continued to be retarded. 
and smiled shortly thereafter. 


mated at somewhat less than 26 weeks, 
and at 2 
about 50 per cent retardation. 
an likeable, 
boy at the present time (his age is 2 


years tests again suggest 
He is 
expressive, responsive 
years), but his performance is meager, 
he lacks speech, and is just beginning 
to walk with support. His hearing is 
normal. 


Dr. Apams.—Dr. Baird, you have 
Would to 
comment on his neurological status? 


seen this boy. you care 


Dr. Henry W. Bair, IIT (Assistant 
Attending Pediatrician, Neurology ).— 
I think we will all agree that this is 
an unusual situation. I know of no 
other instance where kernicterus ap- 
pears to have followed an episode of 
hemolysis or icterus due tc hereditary 
spherocytosis in the newborn period. 
The deseription of this boy’s illness 
in the first week is typical of kernic- 
terus, and his present status is also 
entirely consistent. He is a severely 
involved child who has increased mus- 
cle tone, inereased deep tendon re- 
and definite athetoid move- 
ments. The left side is more involved 
than the right. 
involvement it 


flexes, 


Beeause of the motor 
is difficult to assign 
any precise level of intellectual fune- 


tion. He certainly is a responsive 
child, and seems well motivated. He 
may well prove trainable. Ineciden- 
tally, a pneumoencephalogram was 


done which showed no evidence of a 
space-taking lesion, and a test for 


phenylpyruvie acid was negative. 
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MepicaL StupENtT.—Dr. Hindman, 
were serum bilirubin levels done dur- 


ing the newborn period? 


Dr. HinpMAn.—No, they were not. 
| think it might be well to present the 
second child at this time so that they 
may be considered together from a 
number of these standpoints. 

Bernadette Y. is Hugh’s little sis- 
ter, and she was born fourteen months 
later, on Dee. 10, 1952, at 2:16 A.M. 
She was a full-term baby, delivered 
normally after an uneventful preg- 
naney. examination was 
normal at birth. At thirty to thirty- 
six hours she was found to be moder- 
Her spleen was not 


Physical 


ately jaundiced. 
felt at this time, and her hemoglobin 
level was 16 grams per cent. On the 
third day of life the infant continued 
to be jaundiced, and the spleen be- 
came palpable at the costal margin. 
Hemoglobin level was 20.5 grams per 
cent early on this day, and fell to 16.7 
late in the day, by which time the 
diagnosis of seemed 
likely on the basis of examinations of 
the peripheral blood. 

On the fourth day the baby seemed 
more icteric, and the spleen was now 
felt at one fingerbreadth below the 
costal margin. A bilirubin level was 
found to be 26.6 mg. per cent. At 
this time the baby was transferred to 
St. Christopher’s Hospital for Chil- 
dren for exchange transfusion. 


spherocytosis 


An exchange transfusion was ¢ar- 
ried out when the baby was about 86 
hours old, using group A Rh-positive 
blood. Five hundred sixty-five milli- 
liters and 580, ml. re- 
moved by way of the umbilical vein. 
The procedure well tolerated. 
Twelve hours later the bilirubin level 
per cent, and splenec- 


were given 
was 


was 25.2 mg. 
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tomy was carried out shortly there- 
after. 
the serum bilirubin level was 18.2 mg. 


Five hours after this procedure 


per cent. The jaundice faded very 
rapidly. Two days after operation 
the bilirubin level was 5.7 mg. per 


cent, and the baby was nearly free of 
icterus. There were no signs of ker- 
nicterus during the neonatal period, 
and 
the past year has been entirely nor- 


Bernadette’s development over 


mal, 


Dr. Apams.—Dr. Smith, didn’t you 
have the opportunity of seeing both 
these children in the newborn period? 


Dr. NatHan J. Smiru (Assistant 
Attending Pediatrician, Hematology). 
—Yes, and I might say that these 
eases emphasize the observation that 
hereditary 
symptoms in the newborn period, as 


spherocytosis may give 
others have experienced as well as 
ourselves. 
important to keep the infants of per- 
sons known to have hereditary sphero- 
cytosis under close observation during 
the first few days of life. 

Spherocytes 
found in other hemolytic processes as 
well as in hereditary spherocytosis. 
Sepsis and hemolytic disease due to 
A or B incompatibility should particu- 
more 


It suggests that it may be 


may, of course, be 


larly be considered, and are 
likely than hereditary spherocytosis 
to be responsible for difficulties in the 
neonatal period. Curiously, Rh im- 
munization does not so characteristi- 
eally give spherocytes. There is no 
doubt that both the children presented 
have hereditary spherocytosis, since 
they continue to show characteristic 
changes, but the possibility exists that 
the neonatal episodes were due to 
something else. Can Dr. Vaughan tell 
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us how, or if, isoimmunization has 
heen exeluded. 
Dr. Victor C. VAuGHAN, III (As- 


Attending Pediatrician).—I 
think we could be a little happier in 
30th babies 
mother is 


sociate 


this regard than we are. 
were group A and their 
group O, so that the possibility of 
difficulty due to maternal anti-A cer- 
tainly exists. Both babies had nega- 
tive Coombs tests, but this test is more 
than not in A 


when done by the 


often negative or B 
incompatibility, 
usual technique. 
The highest recorded titer of ma- 
ternal anti-A is less than 1:16 in sa- 
line. The low titer in saline is some- 
what reassuring, and even a high titer 
would carry only questionable diag- 
nostic significance, since it is probable 
that antibody which is active in sa- 
line is not especially pathogenic to 
the infant and crosses the placenta 
only to a limited extent. In fact, anti- 
Rh antibodies active in saline do not 
eross the placenta at all, which means 
that illness due to Rh immunization 
is due to those antibodies which are 
active only in other media. 
indicates that a 
somewhat similar situation may exist 
with regard to the A-B-O system. 
Witebsky first showed that A and B 
antibodies not active in saline exist. 
He found that in the great majority 
of eases of probable A or B isoimmuni- 
zation, after addition of A or B sub- 
stance (the soluble specifie polysac- 
charide) to maternal serum, the ac- 
tivity of the anti-A or anti-B in sa- 
line solution may disappear, but that 
the “neutralized” maternal serum still 
contains antibodies active in high titer 
against A or B cells suspended in 
adult serum or in certain other media. 


Present evidence 
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So far as Hugh and Bernadette are 
concerned, we can only say that we 
have looked as carefully as we can for 
this anti-A which resists neutraliza- 
tion, but their mother does not have 
any. The evidence is good, therefore, 
that isoimmunization is not present. 


It is worth noting that group A 
blood was used in the exchange trans- 
fusion. I am suspicious that if isoim- 
munization were actually present, the 
apparent cessation of the hemolytic 
process would not have been nearly 
so striking as was observed with the 
use of group A blood. If we had it 
to do over again, we would have given 
much 
the possibility of using group O blood, 
with A substance added, since when- 
ever isoimmunization is suspected or 
proved, safe blood for the baby will 
and must be compatible with the 
mother’s serum by the indirect 
Coombs technique. If this necessi- 
tates use of group O blood for an A 
or B baby, A or B substance should be 
added. At the time, however, I was 
so dazzled by the spheroecytes and 
negative Coombs test that I do not 
think we even inquired whether the 
mother was group A or group O, and 
we did not as rigorously exclude iso- 
immunization before transfusion as we 
feel we may have done after. 


more serious consideration to 


MepicaL Stupent.—If it appeared 
that the hemolytic process was con- 
trolled by exchange transfusion, why 
was splenectomy done? 


Dr. HinpMAn.—Both children were 
patients of Dr. Cucinotta. Perhaps he 
will be kind enough to ‘tell us why 
Bernadette was handled as she was. 


Dr. DoMENICO CuctNoTTA (Assistant 
Attending Pediatrician).—Well, with 
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Hugh very probably having ker- 
niecterus, and with the little girl so 
very jaundiced, we hoped to lower 
the serum bilirubin, and to remove 
the cells being destroyed, and, in ad- 
dition, to the organ where 
they were being destroyed so that any 
more cells coming into the circulation 
from the hyperplastic marrow would 
have the best chance of survival. 
Looking back, I think we may have 
waited longer than we would eare to 
in another baby with the same prob- 


remove 


lem. 

Dr. Apams.—Dr. Cresson, you per- 
formed the splenectomy on both these 
babies? 

Dr. SamueL L. Cresson (Associate 
Attending Pediatrie Surgeon).—Yes. 
This is one disease of children where 
it seems splenectomy should be done 
as soon as the diagnosis is made. We 
believe that the second infant is the 
youngest to have a splenectomy for 
this indication. Both babies tolerated 
the procedure well, as very young 
babies are likely to do. A skilled 
anesthesiologist, of course, contributes 
a great deal to the safety with which 
such major procedures can be done. 
Both infants showed the expected rise 
in platelet count after splenectomy. I 
believe only one was treated with 
heparin, however. 

Dr. HinpMan.—Yes, Bernadette re- 
ceived heparin on the ninth and tenth 
days after operation, when her plate- 
let count was hovering around 1.35 
million. Hugh’s highest count was 
600,000 on the ninth day. It was our 
intention to use heparin if the count 
went above one million. 


MepicaL StuDENT.—Did the spleens 
show the typical changes of heredi- 
tary spherocytosis? 
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Dr. JAMES B. Arry (Pathologist ).— 
There is some doubt in my mind as to 
whether there constant 
changes in the spleen which are typi- 
eal of hereditary spherocytosis. The 
changes that have been described may 
in part be due simply to the fact that 
the spleen has been removed surgi- 
sally rather than at post mortem. 
Hugh’s spleen weighed only 16 grams, 
which is at the upper limit of normal 
size for Bernadette’s 
was 18 grams, which is about two to 
Both showed 
hemosiderosis, consistent with a hemo- 


are any 


two months. 


three times normal size. 


lytie process, but this was very much 
more severe in the spleen removed 
at the later time in the course of the 
disease. The younger spleen, by con- 
trast, showed a good deal of erythro- 
phagocytosis and erythropoiesis. 


Dr. WaLpo E. Netson (Professor of 
Pediatries).—It seems to me that: we 
can summarize this discussion by say- 
ing that these two children in the 
same family have had a hemolytic epi- 
sode in the neonatal period due to 
hereditary The first 
child seems to have developed kernie- 
terus, and the second was treated by 
exchange transfusion and splenectomy 
and did not develop kernicterus. I 
do not suppose you mean to imply 
that the reason the second baby did 
not develop kernicterus is necessarily 
because of the exchange transfusion 


spherocytosis. 


and splenectomy. 


Dr. VauGHan.—No. This may be 


so, but the little girl may have been 
out of danger already at birth. We 
know that girls are less likely to get 
kernicterus than boys, and that more 
mature infants are less likely than 
immature infants. 


30th of these fac- 
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tors weighed in favor of the seeond 
child. We can say that the treatment 
seemed reasonable and the result was 
satisfactory, and that we may antici- 
pate that other situations will arise in 
newborn infants where kernicterus 
seems a possible result of a process 
leading to severe jaundice. In such 


cases it may seem as reasonable as 
here to attempt to control a hemolytic 
process and abate jaundice through ex- 
change transfusion as well as through 
any more specific measures available. 

ADDENDUM.—Sinee this report was 
prepared, we have had occasion to 
earry out splenectomy in a newborn 
infant of 54 hours of age with progres- 
due to hereditary 


sive jaundice 


spherocytosis. Exchange transfusion 
was not done since the preoperative 
bilirubin level was only 10 mg. per 
cent. The hemolytic process seemed 
promptly controlled by splenectomy. 
The bilirubin level 9 hours after sple- 


neetomy was 5.9 mg. per cent. 


Presentation of a Patient With 
Thrombotic Thrombocytopenic 


Purpura 
Dr. SALVATOR ROSELLO (Resident in 
Pediatrie Ilematology).—This  20- 
month-old white female infant was 


admitted to St. Christopher’s Hospital 
for Children with a presumptive elin- 
ical diagnosis of acute leukemia. She 
had been in normal, good health until 
nine days prior to admission, at which 
time she suddenly became ill with 
moderate fever and experienced one 
episode of vomiting of partially di- 
food. 
sulted at that time who found a fever 
of 102° F. 
buecal mucosa. 
known antipyretic drug, and daily 


gested A physician was con- 


and a few petechiae on the 
He preseribed an un- 
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injections of penicillin were started. 
Forty-eight hours after the onset of 
the illness a discrete, macular, ery- 
thematous rash appeared on the ex- 
tremities and a diagnosis of rubeola 


was made. Following the appearance 


of the rash the fever became more 
pronounced, with temperature eleva- 
tions as high as 106° F. Additional 


penicillin was given and several doses 
of a sulfonamide were preseribed. On 
the fifth day of her illness she was 
admitted to another hospital where 
the 
very hemorrhagic, with petechiae and 


rash was noted to have become 
purpura widespread over the extremi- 
ties, face, and trunk. There was se- 
vere ataxia; she could neither stand 
At that time 
the hemoglobin was 8 grams per cent, 
the leukocyte count was 9,500 per 
cubic millimeter. The infant appeared 
acutely ill. She with 
parenteral fluids and transfusions of 


nor sit without support. 


was treated 
whole blood; penicillin and Terramy- 
cin were given for four days. Despite 
this therapy her clinical condition be- 
came progressively worse. On the 
ninth day of her illness the leukocyte 
count was 124,000 per eubie milli- 
meter and the platelet count 88,000 
per ecubie millimeter. The diagnosis 
of leukemia was highly suspected, and 
the patient was referred to this insti- 
tution nine days after onset of her 
illness. 

At the time of 
acutely ill, with a temperature of 
105.8° F. (R) and a pulse of 150 beats 
There was an extensive 


admission she was 


per minute. 
hemorrhagie rash covering most of the 
hody. The face was obviously edema- 
tous and in many of the areas, where 
the purpura was extensive, there was 
subcutaneous 


a notable degree of 
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The patient was unable to 


respond to spoken commands and re- 


edema. 


only slightly to painful 
stimuli. The edge of the liver was 


palpable 3 em. below the costal mar- 


sponded 


gin. 

Review of the infant’s past history 
failed to reveal any significant illnesses 
prior to the onset of the eurrent diffi- 
eulty. The family history was negative. 
The 
allergic history was completely nega- 
tive, both with respect to the patient 
and the members of immediate 
family. Upon admission to the hos- 
pital, the following laboratory studies 
were obtained: hemoglobin, 8.1 grams 


There were no other siblings. 


her 


per cent; red blood count, 3.72 per 
ecubie millimeter; white blood count, 
33,100 per cubic millimeter ; platelets, 
80,000 per eubie millimeter; reticulo- 
Differential leu- 
neutro- 


cytes, 6.0 per cent. 
band 
phils, 30 per cent ; polymorphonuclear 


koeyte count: forms 
neutrophils, 57 per cent; eosinophils, 
0 per cent; lymphocytes, 9 per cent; 
Total protein, 
albumin, 2.24 
grams per cent; globulin, 1.51 grams 
CO, eon- 


monocytes, 4 per cent. 
3.75 grams per cent; 


per cent; blood pH, 7.32; 
tent, 20.8 meq. per liter; 
103 meq. per liter; total base, 143 meq. 
per liter; sodium, 136 meq. per liter; 
potassium, 3. per liter; bili- 
rubin total, 3.8 mg. per cent; (direct, 
1.5 mg. per cent, indirect 2.3 mg. per 


Tour- 


chlorides, 


66 meq. 


cent). Urinalysis was negative. 
niquet test was positive. 

The patient’s course in the hospital 
was characterized by progressing 
lethargy and eventual coma, exten- 
sion of the severe hemorrhagic rash, 
the generalized 


and persistence of 


edema. 
Blood counts done daily revealed 
little change 


from that recorded on 
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admission. The total leukocyte count 
decreased somewhat and the anemia 
became more pronounced. Bone mar- 
row aspiration biopsy taken on the 
first 
active erythropoiesis, active granulo- 


hospital day revealed normal, 


poiesis, and a normal number of mega- 
karyoeytes. Many reticulum cells were 
were extensive 
leukophago- 


which there 
erythrophagocytosis and 


seen, in 


cy tosis. 


Several blood cultures were nega- 
tive as was culture of the urine. Ag- 


glutination studies for typhoid, para- 
typhoid, Brucella, and Proteus OX), 
were negative. An “L.E.” prepara- 
The direct and in- 
direct negative. 
Roentgen films of the chest were nor- 
mal on admission and on the fourth 


tion was negative. 


Coombs tests were 


hospital day. An electrocardiogram 
showed only low voltage in all leads 
and tachyeardia. Beeause of the in- 
ability of the patient to take nourish- 
ment and liquids orally she was given 
parenteral fluids throughout her hos- 
pital course. 

During the first forty-eight hours 
in the hospital her condition changed 
very little. Terramycin was given in- 
travenously, and cortisone 25.0 mg. 
was given intramuscularly every six 
hours starting on the second hospital 
On the third hospital day a 
the skin was performed. 


day. 
biopsy of 
The patient had several convulsions 
and became comatose on the third day 
The anemia became 
moderately blood 
transfusions were given on the fourth 
The patient expired on the fifth 


in the hospital. 
severe, and two 
day. 
hospital day. 


Dr. NatHan J. Situ (Assistant 
Attending Pediatrician, Hematology). 


—This girl was admitted to this hos- 
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pital with severe manifestations of an 


acute hemorrhagie disorder. The bleed- 
ing seemed to be from multiple small 
areas over most of the body, resulting 
the hemostatic 
mechanism which normally prevents 


from some defect in 


the loss of blood from small vessels. 
As this hemostatic mechanism is de- 
pendent upon the presence of (1) an 
adequate number of normally fune- 
tioning platelets, and (2) intact blood 
vessels, any dysfunction of this mech- 
anism with its resultant petechiae and 
be due to a defect in 
Vascular 
hemorrhagic 


purpura must 
one of these components. 
defects, in contrast to 
manifestations secondary to defective 
platelets, are often associated with 
loss of plasma into the tissues and re- 
sultant local or generalized edema. 
The edematous character of many of 
the lesions in this patient led us to 
strongly suspect the clinical diagnosis 
of some purpura. 
The very critical condition of the pa- 
tient at 
ever, could not be entirely explained 


type of vaseular 


the time of admission, how- 


on the basis of any of the more com- 
mon types of vascular purpnra. 

The initial labor ory studies aided 
the 
level of 


elevated 


in direeting us toward eorrect 


The 


associated 


diagnosis. low hemo- 


globin with an 
reticulocyte count, in the absence of 
any signs of significant blood loss, in- 
dieated that this hemorrhagic disorder 
was further complicated hy the pres- 
ence of a hemolytic anemia; the mod- 
of the indireet bili- 
rubin supported such a 
The very low platelet count was sur- 
prising in a patient who was believed 
to be suffering 
disturbance of vaseular damage. 

Examination of the 
revealed two findings of interest, i.e., 


erate elevation 


conelusion. 


from a hemorrhacie 


bone marrow 
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megakaryocytes were present in nor- 
mal numbers and there was a striking 
degree of erythrophagocytosis and 
leukophagocytosis, indicating some 
degree of sensitization to erythrocytes 
and leukocytes. 

Reviewing the problem in light of 
these studies a triad of symptoms 
could be recognized that have been 
encountered with increasing frequency 
in adult patients, but to date have 
rarely children. 
These findings are: thrombocytopenia, 
hemolytie anemia, and bizarre central 
This triad 
has been thought to be characteristic 
of thrombotie thrombocytopenic pur- 
With this diagnosis in mind, 


been deseribed in 


nervous system findings. 


pura. 
paraffin sections of the bone marrow 
aspirate were examined in the hope 
of finding small blood vessels which 
might be 
lesions that characterize this disease. 


involved in the vaseular 
The sections did not contain adequate 
numbers of small vessels for examina- 
tion, and therefore a biopsy of the 
skin was performed. The cutaneous 
and subeutaneous tissue contained a 
few vessels which were surrounded 
by loose edematous tissue containing 
a mild to moderate infiltrate of lym- 
phocytes. Other vessels located in the 
subeutaneous fat contained acidophilic 
hyaline thrombi within their lumens. 
The walls of the affected vessels were 
loose, necrotic, and occasionally infil- 
trates of cells were present within the 
necrotic segments of their walls. 


The findings in the specimen of skin 
established the diagnosis of thrombotic 
thrombocytopenic purpura. The dis- 
ease to date has been universally fatal, 
and the course in this girl was that of 
a rapidly progressing fatal disease. 























CLINICAL 


The process did not appear to be sig- 
nifieantly influenced by the adminis- 
tration of therapeutic doses of corti- 
sone for four days prior to death. 


Dr. James B. Arey (Pathologist ).— 


Post-mortem examination confirmed 
thrombotie 
There 


were generalized edema and purpura, 


the elinical diagnosis of 
thrombocytopenic purpura. 
more severe over the extremities; oc- 
easional small foci of necrosis were 
present in the skin of the extremities. 
The 


large amount of clear straw-colored 


peritoneal cavity contained a 
fluid: the entire bowel and its mesen- 
tery were edematous, with scattered 
The heart 
was slightly enlarged, as were the 


petechiae in the former. 


spleen, liver, and kidneys; the myo- 
No significant 
macroscopic alterations were noted in 


eardium was flabby. 


the central nervous system. 
Histologic examination revealed 
widespread involvement of small ves- 
The 
involved vessels, which included small 
arteries, -apillaries, 
ules, and small veins, revealed necro- 
sis of their walls and small mural 
A perivascular infiltrate of 
lymphocytes, plasma cells, and large 


sels at many sites in the body. 


arterioles, ven- 


thrombi. 


mononuclear cells was present about 
some of the involved vessels. Seat- 
tered thrombi were present in the ab- 
sence of demonstrable necrosis of the 
vascular wall, especially in the pul- 
monary capillaries, and a few re-endo- 
thelized thrombi were present. Vas- 
cular changes in the central nervous 
system were minimal. 


Dr. SmitrH.—Thrombotie thromboey- 
topenie purpura is a rare disease in 
pediatric practice. We familiar 
with only a few other reports in chil- 


are 
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dren. The disease has been recognized 
in a 9-year-old boy, and Singer has re- 
ported the occurrence of this disease in 
an 11-year-old girl. One might well 
suspect that many examples of this 
disease go unrecognized or for various 
reasons are not reported. 

The etiological factors responsible 
for the disturbance and the pathogene- 
sis of the disease are not known. Sev- 
eral detailed studies of the histopatho- 
logie lesions of the disease have been 
made in which the primary lesions ap- 
peared to be located in small blood 
vessels in widespread areas through- 
out the body. “Hyalinoid” degenera- 
tion of the wall and of subendothelial 
areas in the affected vessels are often 
found, with vascular occlusion result- 
ing from the accumulation of this ma- 
terial and possibly from deposition of 
a homogenous amorphous material in 
the lumen of the vessel over these 
areas of vascular damage. LEarly 
workers felt that this material was 
agglutinated platelets. Although com- 
monly employed histochemical tech- 
niques have failed to reveal any dif- 
ferences between this material and in- 
tact blood platelets, many observers 
are unwilling to aecept the fact that 
loss of excessive platelets into such 
“thrombi” explains the thrombocyto- 
penia that characterizes this disease. 

The widespread nature of the vas- 
eular lesions throughout the body, the 
hemolytie anemia, and possibly the 
thrombocytopenia have led most ob- 
servers to feel that thrombotic throm- 
boeytopenie purpura is a manifesta- 
tion of some hypersensitivity state. 
A large majority of the patients have 
suffered from mild infections a few 
days to weeks prior to the onset of 
the disease, which have been treated 
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with a wide variety of antibiotics. 
This might be an important etiologi- 
eal factor in initiating the disease in 
susceptible individuals. Attempts to 
find specific laboratory support for 
the presence of an autoimmunologice 
disturbance with such techniques as 
the Coombs test, L. E. test, and ecom- 
plement titers have been consistently 
unsuccessful. The finding of exten- 
sive erythrophagocytosis and leuko- 
phagocytosis in the patient described 
here is of interest in this respect, and 
has been observed in other patients 
with this disease. 

The diagnosis of thrombotic throm- 
boeytopenie purpura depends upon 
maintaining a high degree of clinical 
patients who 


suspicion in present 


themselves with a hemorrhagic dis- 


order manifested by petechiae and 
purpura. The clinical diagnosis is 


strengthened by finding thrombocyto- 
penia and hemolytic anemia in asso- 
ciation with evidences of widespread 
occlusion of small vessels, especially 


in the central nervous system; the 
lack of correlation of eliniea] and 
pathologie findings in the central 


nervous system of this patient are not 
entirely explained; perhaps many of 
the neurological findings were the re- 
sult of cerebral edema, which may be 
difficult to recognize at post-mortem 


examination. Laboratory confirma- 
tion of this diagnosis may be difficult. 
In biopsy specimens of the skin, lymph 
nodes, bone marrow, and muscles, af- 
fected vessels have been found which 
have permitted confirmation of the 
diagnosis prior to death. 

Treatment of the 


pletely unsatisfactory. 


com- 
and 


disease is 

Meachem 
associates have reported an instance of 
the disease in which the spleen, which 
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was removed three years prior to death, 
revealed typical vascular lesions of 
thrombotie thromboeytopenie purpura; 
it is impossible to say whether or not 
removal of the spleen favorably al- 
tered the course of the disease. Sple- 
nectomy has been performed on six 
other patients who were acutely ill 
with the disease and no beneficial ef- 
ACTH and eor- 


tisone might be thought to be effee- 


fects were observed. 


tive, but to date trials by several ob- 
servers have yielded uniformly dis- 
couraging results. 

It would appear from present frag- 
mentary knowledge that thrombotic 
thrombocytopenic purpura is the re- 
sult of a generalized hypersensitivity 
state of a most serious nature. It is 
not difficult to speculate as to the 
etiological the wide- 
spread use of antibiotics for the treat- 
ment of mild infections that so com- 
monly precede the onset of this and 
other hypersensitivity disturbances. 


significanee of 


The incidence of thrombotic throm- 
hoeytopenie purpura in pediatrie pa- 
tients may well be followed with in- 
terest in future years, as the use and 
reuse of antibiotic agents becomes 
even more widespread in the treat- 


ment of mild infections in children. 
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CLINICAL CONFERENCE 


Congenital Aganglionic Megacolon in 
a Newborn Infant 


Dr. WILLIAM C. ApAMs (Chief Resi- 
dent in Pediatrics).—We will now pre- 
sent a newborn infant with congenital 
aganglionie megacolon. Dr. Baker, will 
vou present the case. 


Dr. BENJAMIN BAKER (Resident in 
Pediatrie Surgery).—J. R., a 5-week- 
old white male infant, was admitted to 
St. Christopher’s Hospital for Chil- 
dren on May 8, 1952, because of ab- 
dominal distention and severe consti- 
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gradually added. The stools, how- 
ever, continued to be foul smelling 
and infrequent, abdominal distention 
gradually inereased, foul flatus was 
passed, appetite decreased, and weight 
remained stationary. Vomiting 
eurred only once, at the age of 7 days. 

Physical findings on admission re- 
vealed a pale, pasty-appearing infant 
weighing 6 pounds 1534 ounces; he was 
very fretful when disturbed. His skin 
was dry and loose, and there was a 
noticeable lack of subeutaneous tissue. 
The eyeballs were sunken, the fonta- 


0c- 


pation. He was born at full term nels open and flat. The eyes, ears, 
after an uncomplicated pregnancy nose, and throat were normal except 
and delivery; his weight at birth was for mucosal pallor. The heart and 
TABLE I, 
1 | | | TOTAL | ! 
RBC co, cL. PROT, | BASE NA K | 
DATE HGB. WBC MILLIONS| HcT | MEQ. | MEQ. |GM. %| MEQ. | MEQ. | MEQ. | pH 
5- 8-52 9.5 21,300 14 
5- 9-52 18.5 108 5.83 147 133 39 7.27 
5-12-52 9.2 2.9 
5-14-52 10.8 3.4 
5-15-52 5.00 
5-20-52 18.9 114 5.83 154 143 3.5 7.36 
5-21-52 13.6 11,900 4.26 40 
5-23-52 14.6 4.01 +0 18.1 108.5 5,15 148 4.45 7.30 
5-27-52 12.5 39 19.5 111 5.49 160 148 6.10 7.46 
6- 5-52 9.5 11,250 3.89 
6-12-52 14.0 4.9 
6-14-52 13.4 112 446 152 142 41 & 7.32 
7 pounds 1534 ounces. During his lungs were normal. The abdomen 
first five days of life no spontaneous’ was tightly distended, and the skin 
bowel movements occurred, but physi- over it was slightly purplish. Peri- 
cal examination and roentgen films of  stalsis was active and normal. Rectal 


the abdomen revealed no signs of in- 
testinal obstruction. Repeated enemas 
were necessary; these produced foul- 


smelling feeal material. The original 


formula of SMA was changed to Mul- 
soy because of the possibility that the 
symptoms might be the result of al- 
lergy to cow’s milk. No improvement 
oceurred, however, so skimmed milk 
with Dextri-Maltose was substituted. 
This was well tolerated, and fat was 





examination revealed good sphincter 
tone; the rectal vault was empty. 

The laboratory findings during the 
infant’s period of hospitalization are 
summarized in Table I. 

Therapy at admission was designed 
to correct dehydration and acidosis. 
During the first twenty-four hours he 
received intravenous infusions of 
blood, 5 per cent glucose in water, 
M/6 lactate, and subeutaneous 214 
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per cent glucose in N/2 saline. Dur- 
ing this time he had five small pasty 
yellow stools. Oral feedings of glu- 
cose water with added KCl and then 
Nutramigen were well tolerated, and 
during the next week his nutritional 
status improved. During this time, 
however, there were only one or two 
small, solid, often foul-smelling stools 
passed daily, and his abdominal dis- 
tention persisted. 

On the eighth, ninth, and tenth days 
he had eight to ten small watery stools 
daily. The stool digested the gelatin 
on a roentgen film; culture of the stool 
yielded B. coli and Pseudomonas aero- 
ginosa. On the eleventh day surgical 
consultation was requested. 


Dr. Samuet L. Creeson (Associate 
Attending Pediatrie Surgeon).—This 
infant’s history and physical findings 
were suggestive of congenital agan- 
Accordingly, a 


glionie megacolon. 


barium enema was requested. 


Dr. Baker.—Dr. Keefer, will you 
describe your findings? 


Dr. Georce P. Keerer (Attending 
Roentgenologist ).—Roentgen films fol- 
lowing barium enema, using Neuhauser 
technique, revealed a persistent area of 
narrowing in the rectosigmoid and in 
the sigmoid colon; proximal to this 
the bowel was somewhat dilated. A 
finding of interest was the irregular- 
ity, fraying, and loss of sharpness of 
the margin of the bowel throughout 
the entire colon, suggesting that ul- 
cerative changes might be present. 


Dr. Baker.—Because of the clinical 
and roentgenologie findings, laparot- 
omy was performed on the fourteenth 
day. Dr. Cresson, would you deseribe 
the operative findings? 
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Exploration revealed 
the entire colon 


Dr. CREESON. 
severe dilatation of 
from the peritoneal reflection of the 


rectosigmoid to the cecum. At the 
peritoneal reflection the bowel ap- 
peared to be definitely narrowed. 


Above this area the bowel was ap- 
proximately two inches in diameter, 
whereas the narrowed was only % 
inch in diameter. The narrowed area 
was marked with black silk 
serosa! sutures for later definitive sur- 


two 


gery, and a colostomy was performed, 
utilizing a loop of the left half of the 
transverse colon: this colostomy was 
opened two days later. The wedge of 
tissue removed at the time that the 
colostomy was opened was examined 
histologically. 


Dr. JAMES B. Arey (Pathologist). 
The sections of this tissue revealed the 
usual inflammatory infiltrate present 
at the site of a recent colostomy. Gan- 
glion cells were present both in the 
muscularis and submucosa. 





Dr. Baker.—Subsequently the in- 
fant had three to ten soft solid bowel 
movements daily through the colos- 
tomy. He ate well and his weight, 
which had dropped to 6 pounds 1% 
ounces on the nineteenth day, grad- 
ually increased to 7 pounds 2% ounces 
at the time of discharge. The post- 
operative course was uneventful except 
for the occurrence of an acute pharyn- 
gitis on the thirty-sixth day; this re- 
sponded satisfactorily to penicillin, 
and streptomycin. He was discharged 
on the forty-first day, to be followed at 
home until his nutrition and growth 
were such that an abdominoperineal 
resection of his aganglionie segment 
could be performed under optimal con- 
ditions. 
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Dr. WituiAM ©. Apams (Chief Resi- 
dent in Pediatries).—Dr. Cresson, 
would vou eare to diseuss this ease? 


Dr. Cresson. — Congenital agan- 
glionie megacolon in early infancy is 
more common than one is inelined to 
believe. This infant’s history is quite 
typical of that of a newborn infant 
with an area of spasm in the distal 
part of the large bowel. During the 
first few days of life these infants do 
not pass a normal meconium stool. 
Constipation in some infants may be 
complete and yet digital examination 
reveals an empty rectum. Other in- 
fants, however, may pass small 
amounts of meconium which may be 
normal in character or may be some- 
what dry and sticky. Constipation is 
accompanied by abdominal distention, 
and rectal examination may be fol- 
lowed by the passage of meconium 
and abundant flatus. 

Distention usually appears early, as 
in intestinal atresia or meconium ileus. 
The skin over the abdomen is tense 
and bluish purple, with dilated super- 
ficial veins. Peristaltic waves may be 
visible in the dilated loops of bowel, 
and bile-stained vomiting usually oc- 
eurs. The diagnosis often entertained 
is that of intestinal obstruction, peri- 
tonitis, or eystie fibrosis of the pan- 
ereas. Atresia of the bowel can be 
excluded if an accurate history con- 
cerning the passage of meconium is 
obtained; meconium in the rectum, 
even in small amounts, strongly indi- 
sates a patent bowel. Farber test of 
the meconium may be helpful if eare- 
fully performed. Roentgenograms 
should always be taken. Dr. Keefer, 
would you discuss the role played by 
roentgenograms in the diagnosis of 
this condition in these small infants? 


225 


Dr. Kererer.—When intestinal ob- 
struction is suspected in _ infants, 
roentgenograms should always be per- 
formed both in the supine and upright 
positions. The films taken in the 
supine position will reveal the pres- 
ence or absence of distention of the 
large or small bowel, and will aid in 
the localization of the site of obstruce- 
tion. In congenital aganglionic mega- 
colon, the large bowel is usually dis- 
tended, and films taken in the upright 
position often reveal levels of fluid. 
Films taken in a lateral position aid 
in localizing the distended loops of 
bowel. 

A small barium enema with films 
taken in the oblique and lateral posi- 
tions will not only demonstrate the 
location of the apparent obstruction 
but will also reveal the transition be- 
tween the narrow segment and the 
dilated bowel. However, the fact 
should be emphasized that the roent- 
genologie findings in the early new- 
born period are often much less ap- 
parent than later in life, and early in 
the course of the disease distention of 
the colon may be minimal or absent. 


Dr. Apams.—Dr. Cresson, do you 
have anything to add? 


Dr. Cresson.—Yes. Neither the 
findings of the roentgenologic exami- 
nation nor the gross operative findings 
ean be accepted as infallible evidence 
of the site of transition between nor- 
mal and aganglionie bowel; this can be 
established only by biopsy of the wall 
of the bowel and histologic examina- 
tion. Dr. Orver Swenson has demon- 
strated that ganglion cells may be ab- 
sent for a short distance above the area 
of constriction noted grossly. More- 
over, as mentioned previously by Dr. 
Keefer, in young infants the diagnosis 
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of congenital aganglionie megacolon 


may be difficult, since dilation of the 
colon is minimal and an abrupt change 


in its caliber may not be present. 


Dr. ApamMs.—Dr. Arey, would you 
eare to discuss the pathologie lesions in 


this patient and in similar ones? 


Dr. Arey.—Of course, an unequivo- 
eal diagnosis has not vet been estab- 
lished, since there has been no oppor- 
tunity to confirm the clinical diagnosis 
by histologie examination of the nar- 
rowed distal segment of bowel.* How- 
the 


findings are certainly those commonly 


ever, clinical and roentgenologie 


associated with this condition. One 
manifestation that has been particu- 
larly troublesome in these infants has 
been diarrhea, occasionally having its 


This diar- 


rhea may be associated with uleeration 


onset following an enema. 
of the colon, sueh as has been demon- 


strated in some of these infants at 


post-mortem examination. 


Dr. Apams.—Dr. Cresson, what post- 


operative treatment is necessary for 


these infants? 


Dr. Cresson.—Many surgeons hesi- 
tate to perform a colostomy in a new- 
born infant because of the disturbances 


This 


may certainly be a very difficult prob- 


in electrolytes which may oceur. 


lem, and is one which necessitates a 
very carefully planned postoperative 
Studies of the 


levels of the various electrolytes should 


course of therapy. 
be performed as indicated and neces- 
fluids and substi- 
Great care must be taken not 


sary electrolytes 
tuted. 


to overhydrate the patient and to re- 





*Histologic examination of the resected 
segment of bowel (October, 1953) revealed 


absence of ganglion cells in the rectosigmoid: 
were present at the proximal line of re- 
specimen 


they 
section of the 





JOURNAL 





OF PEDIATRICS 





Follow- 


colostomy 


place necessary electrolytes. 
the 
drainage becomes relatively normal in 


ing such a_ regimen, 
amount and consistency in four to six 
days. 

With respect to the site of colos- 
tomy, this should be performed in the 
normal bowel just proximal to the 
spastic or narrowed area; in infants, 
the 
ganglion cells at the site of the colos- 


demonstration of presence of 
tomy, by frozen section, would appear 
to be a valuable adjunet to visual in- 
terpretation of the site of the spastic 
segment. In the present instance a 
transverse colostomy was performed 
since this left a relatively long seg- 
ment of bowel distal to the colostomy ; 
this was subsequently anastomosed to 
the the definitive “pull- 
through” procedure. Colostomy ap- 
pears to be the treatment of choice in 
small infants whose general condition 
is such that the more definitive pro- 
cedure cannot be tolerated; when the 


anus in 


infant weighs 15 to 25 pounds, a de- 
finitive pull-through 
cedure can and should be done. 


Swenson pro- 


Dr. Victor C. VAUGHAN, III (Asso- 
Attending Pediatrician ).—How 
is the diagnosis of eystie fibrosis of the 


ciate 


pancreas excluded in these infants? 


Dr. Cresson.—The stools are first 
examined for trypsin by the technique 
employing digestion of gelatin on a 
roentgen film. If tryptie activity is 
not demonstrated by this test, duodenal 
intubation is performed and tryptic 
activity is determined in serial di- 
lutions. 


Dr. GeorGe P. Pruurne, IV (Assist- 
ant Attending Pediatrie Surgeon).— 
Dr. Potts recently reported a series of 
infants with aganglonie megacolon in 




















whom serious difficulty with electrolyte 
balance occurred following colostomy; 
hospitalization of two to five months 
was necessary in some instances. It 
would seem that two factors may play 
a part in such difficulties, one being 
the amount and type of parenteral 
therapy given daily, and the other be- 
ing the site at which the colostomy is 
performed. The colostomies in all of 
our patients have been to the left of 
the mid-transverse colon or in the de- 


seending colon. 


Dr. Ropert H. Hicu (Assistant At- 
tending Pediatrician ).—How soon ean 
these infants be discharged from the 
hospital, and what do you tell the par- 
ents about care at home? 

Dr. CrEsson.—The infant is dis- 
charged as soon as he is gaining weight, 
his wound is well healed, and his elec- 
trolyte balance is re-established. Moth- 
ers are usually frightened at first by 
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the presence of the colostomy, but after 
a week or two they have no complaints 
or fears. They are shown how to irri- 
gate the colostomy, and are instructed 
to do so daily; the importance of a 
rectal irrigation weekly is also empha- 
sized. Otherwise the infant is to be 
treated as normal. The mother is in- 
structed to watch closely for intestinal 
upsets such as diarrhea. Since these 
infants may rapidly become dehy- 
drated, the mother is instructed to call 
her pediatrician immediately if diar- 
rhea should oceur. 

This infant has had several gastro- 
intestinal upsets since discharge, and 
on two occasions local hospitalization 
was necessary because of diarrhea. He 
has gained weight and a definitive pull- 
through procedure and closure of his 
colostomy were performed in October, 
1953. He is doing very well and now 
weighs 23 pounds. 














Comments on Current Literature 


ANTIVIRAL SUBSTANCES 


N THE constant search for agents 

possibly effective against viruses, 
several groups of research investiga- 
tors have turned to a study of molds 
as a potential source of substances 
which might in some way exert an 
antiviral effect. The results of some 
of these investigations, which have 
been reported recently, are of interest 
to the clinician. Penicillium funiculo- 
sum, a mold discovered originally in 
Guam, has been under cultural study 
for the past six years, and in broth 
culture has been shown to produce 
antiviral substances (Shope, 1953*). 
The behavior of this mold on culture 
proved to be inconstant. During the 
first two years of laboratory cultiva- 
tion a substance occurred regularly in 
cultural fluids which could be used 
effectively in treating mice experi- 
mentally infected with the virus of 
swine influenza. The toxicity of this 
substance for mice was minimal so 
that it was well tolerated therapeuti- 
eally. 

Eventually this property of the eul- 
tivated funiculosum was lost, so that 
for the past four years of the investi- 
gation, the mold cultures could not be 
manipulated so as to regain the thera- 
peutie effect against swine influenza 
virus. However, another substance, 
apparently distinct from the first, be- 
gan to appear in the mold eultures. 
This latter substance, which was desig- 
nated Helenine, was shown to influence 
favorably the course of infection in 
mice when inoculated experimentally 
with the virus of Columbia SK en- 


cephalomyelitis and with Semliki For- 
est virus. 

This substance, Helenine, occurring 
as a by-product, as it were, during 
the growth of Penicillium funiculosum 
has been studied extensively. 


Con- 


99 
“— 


sidered at first to be a true by-product 
free in the culture medium, it was 
soon discovered to be largely an in- 
tracellular material which ean be lib- 
erated in quantity when the mold 
pellicles are broken or bruised me- 
chanically. Helenine, once liberated 
into the medium, is soluble in water 
and ean be precipitated with acetone. 
In attempts to work out the dosage 
for mice, some interesting observa- 
tions were made which were of thera- 
peutic importance. One of these was 
the so-called “plateau effect” of ther- 
apy. Once a certain optimal level of 
dosage was attained, a plateau zone 
of maximal effect seems to have been 
reached. Beyond this point the ther- 
apeutic effect could not be accelerated 
by increase in total dosage, or by 
stepping up the frequency of adminis- 
tration. However, the time at which 
treatment with Helenine was begun 
in infected mice was very important. 
If treatment was delayed beyond six 
to ten hours after infection, the re- 
sults of therapy were progressively 
less effective. However, some ther- 
apeutice influence was detectable even 
when treatment was delayed as long 
as twenty-four hours following signs 
of infection. Treatment with Helenine 
retards marked central nervous sys- 
tem involvement for from twenty- 
four to forty-eight hours. It is not 
effective against massive doses of 
virus, but gives its best therapeutic 
effect when employed in the treatment 
of mice infected with from ten to 
1,000 fatal doses of virus. Likewise, 
it would seem that once the infection 
has passed a certain point of invasive- 
ness, Helenine has little effect, if any, 
on the course of the disease process. 
While the mechanism by which this 
substance exerts its effect is not 


























COMMENTS ON CURRENT LITERATURE 


known as yet, the findings suggest 
that there is some inhibitory action, 
or “interruption of virus multipliea- 
tion, slowing down the whole process 
of infection and spread to the central 
nervous system.” Detailed studies 
carried out on treated animals and 
their inoculated controls indicated 
that Helenine delays the entrance of 
virus into the brain for a period of 
from twenty-four to forty-eight hours. 
In treated animals the amount of vi- 
rus in the brain, as determined on the 
third or fourth day of illness, was 
about 1 per cent of that recovered 
from the brain in infected animals 
which were not treated. Thus it ap- 
pears that the therapeutic effect of 
Helenine against the virus infections 
studied may be on an inhibitory basis, 
or by interruption of virus multipliea- 
tion within the cells of the host tissue. 
A second possibility is that the thera- 
peutic agent interferes temporarily 
with the neuro-invasiveness of the vi- 
rus. 

Another interesting feature of the 
investigations with Helenine con- 
cerned the additive effect of the sub- 
stance when employed in conjunction 
with specifie virus-neutralizing serum. 
For example, specific antiviral serum, 
given forty-eight hours after signs of 
infection were apparent, had lifesav- 
ing effect in mice treated with Helen- 
ine, but had no such lifesaving effect 
on mice in the same stage of infection 
which were not treated with Helenine. 
Shope visualizes the action of Helenine 
in this instance “as that of a virustatic 
substance prolonging the period dur- 
ing which specific virus-neutralizing 


serum could exert its virucidal ac- 
tivity.” 
Another group of investigators 


(Powell and his associates”), actively 
studying the antiviral potentialities 
of mold filtrates, has been able to 
demonstrate that the penicillium mold 
filtrate, M5-8450, not identified com- 
pletely as yet, has a chemoprophylac- 
tie and chemotherapeutic action 


against strains of MEF, poliomyelitis 
virus (type IT), MM virus, and Sem- 
liki Forest virus in mice. 


In the pre- 
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liminary experiments reported, vari- 
ous routes of inoculation and therapy 
were employed, and the authors con- 
eluded that this particular mold fil- 
trate is effective chemoprophylacti- 
cally against infection by subcutaneous 
or intraperitoneal route. The anti- 
biotie filtrate showed its highest ef- 
feetiveness when administration was 
begun twenty-four hours before inocu- 
lation with virus. Experiments are 
in progress with a view to ascertain- 
ing whether stronger chemoprophy- 
laxis and more prolonged action ean 
be obtained, and whether the oral 
route of administration for such fil- 
trates would be possible and efficaci- 
ous. 

More recent investigations by this 
group® with the antibiotic filtrate 
M5-8450 have concerned the inhibition 
of the eytopathogenesis of poliomyeli- 
tis viruses in tissue culture. Strains 
of all three immunologie types were 
studied. Monkey testicular cells grow- 
ing in plasma-clot roller tube culture 
were exposed to relatively small 
amounts of the antibiotie M5-8450 
twenty-four hours before inoculation 
with virus. Following this routine, 
it could be shown that cells so treated 
were refractory to virus infection, yet 
viable virus could be demonstrated in 
the culture medium of these undam- 
aged treated explants for as long as 
five days after inoculation with virus 
suspension. When virus suspensions 
were mixed with antibiotic filtrate 
prior to inoculation, the inhibitory 
effect was absent. These observations 
indicate that the action of M5-8450 is 
not virucidal, but rather that the sub- 
stance exerts its effects upon the cells, 
possibly by interrupting or prevent- 
ing some stage of intracellular multi- 
plication of the virus. This finding 
is in accord with the previous obser- 
vations made in the in vivo tests of 
this antibiotic filtrate against various 
neurotropic viruses in mice. 

While at the present time such ob- 
servations do not have practical ap- 
plication with reference to possible 
means of therapy in the human sub- 
ject, studies of this type do indicate 
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that progress is being made toward a 
better understanding of viral infee- 
tions. 


Russe. -J. BLATTNER 
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The 
held by the Board: 


following oral 
Washington, D. C., and 21, 
1954. 

Des Moines, 
1954. 


Feb. 19, 20, 


Iowa, March 19, 20, and 21, 


Pediatricians are invited to attend a 
the American College of Al- 
Miami Beach, April 5 to 10, 
program contains an evening 
‘* Allergy in the Infant 
a pediatric luncheon program 


meeting of 
lergists at 
1954. The 
panel discussion on 
Under Two,’’ 
on gastrointestinal allergy, and a general 
session on the morning of April 9 devoted 
to papers on pediatric allergy. 


The 10th M & R Conference, sponsored 
by the M & R Laboratories of Columbus, 
Ohio, was held November 19, 1953, under the 
auspices of the Department of Pediatrics of 
the State University of Iowa. The subject 
of the conference was ‘‘The Role of Vita 
min B, in Human Nutrition.’’ A group of 
outstanding authorities on the fundamental 
scientific aspects of the role of vitamin B, 
in metabolism and its application to clinical 
problems was assembled for this conference. 
Particular attention was given to the prob 
lem of the occurrence of convulsions in in 
attributed to a de 
A summary of the 


fants which have been 
ficiency of vitamin B,. 
papers presented and the discussions will be 
published for distribution to the profession. 
The conference under the 
chairmanship of Dr. Charles D. May, profes 
sor and chairman of the Department of Pedi 


atrics of the State University of Iowa. 


was conducted 


A pamphlet on ‘‘Standards of Care for 
Cleft Palate Rehabilitation Centers in Hos 
pitals’’ has been issued by the Bureau of 
Dentistry of the New York City Health De- 
Eighteen pediatricians and ten 
dentists served in an advisory committee in 
the preparation of the standards. The 
‘*Standards’’ consider such questions as per 
sonnel, physical plant, and the general pro 
gram of oral surgery, speech training, parent 
counseling, and other factors which are inter 
in the care of a child with a cleft 
Copies may be obtained from the 


partment. 


related 
palate. 
Bureau. 


Fellowships for training in clinical inves- 


tigation in the field of cancer in children, 
including chemotherapy, have been created 
at the Children’s Cancer Research Founda- 
tion. Stipends vary from $2,400 to $5,000, 
depending Application 
blanks be secured the office of 
Dr. Sidney Farber, Scientific Director, Chil 
dren’s Cancer Research Foundation, Boston, 
Mass. 


upon training. 


may from 
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Prematurity, Congenital Malformation, and 
Birth Injury. Proceedings of a Confer- 
ence in New York, June, 1952. New York, 
1953, Association for the Aid of Crippled 
Children, 255 pages. 


The report of an interesting two-day con- 
ference in which some thirty well-known sci 
entists these 


working on the problems in 


three fields participated. For example, in the 
discussion on prematurity, among the sub- 
jects presented were respiratory exchange by 
Clement A. Smith, immunology by Dancis, 
the development of the enzyme system by 
Himwich and Najjar, and endocrinology by 
Jailer and Lanman. In the discussion on 
congenital 
was placed on the experimental work being 
The dis- 


cussion of birth injury was centered on such 


malformations, particular stress 


carried on by Ingalls and others. 


problems as anoxia, and the placental trans 
fer of oxygen. The conference was informal, 
and the discussions and questions from the 
floor in which many participated add much 
to the interest and value of the report. It 
gives a good picture of the many fundamental 
problems underlying the three subjects dis- 
cussed, and of the experimental studies which 
are being carried on in many places. Confer- 
ences of this type, which give an opportunity 
for the exchange of ideas, are of great value 
to those attempting to solve the underlying 
The report 
many 


problems in a particular field, 
is better edited 
similar conference proceedings. 


and presented than 


Mongolism. A Clinicogenealogical Investi- 


Jakob @ster, Copenhagen, 1953, 
Ltd., 206 pages. 


gation. 
Danish Science 
Price $3.00. 


Press, 


A monograph, excellently translated from 
the Danish, reporting a study of 526 living 
mongols on Seeland and neighboring islands. 
The material, started in 1923, is based on a 
register of 1,006 mongols, of whom 480 had 
died. Not examined 
personally by the author, but extensive data 
were gathered as to the mother’s pregnancy 
and the family history. The study, which 
was aided by a grant from the Rockefeller 
Foundation, is an interesting and important 


only were the cases 
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addition to the subject of mongolism. Only 


a part can be covered in a review. 

While about one-fourth were under 5 years, 
forty were over 40 years of age. Mentally 
they included imbeciles, some idiots, and a 
few feebleminded. Few learn to read or 
write and probably none learn to do sums. 
A failing memory for abstract things was 
noted which makes for difficulty in vocational 
training. As a rule, the mongols were good 
natured, fond of play, and imaginative, but 
some were and had developed 
troublesome behavior problems, No relation- 
ship was found between the degree of mental 
deficiency and the number of physical stig- 


mas. 


stubborn 


The frequency of mongoloid stigmas in the 
group was compared with a group of 278 
nonmongoloid defectives. @Mster considers ten 
stigmas as cardinal signs of mongolism, and 
states that if four of these are 
present in a mentally defective, the diagnosis 
These ten signs in 
Four-finger 


or more 


is probably mongolism, 
order of importance are: (1) 
line across the palm of the hand, (2) short, 
crooked fifth finger, (3) hand, 
(4) hyperflexability, (5) oblique eye slits, 
furrowed tongue, (8) 
irregular abnormal teeth, (9) narrow, high 
palate, (10) brachyeephaly. Nos. 7 and 9 
are not applicable to infants, and epicanthus 
tends to disappear as the mongol grows 
older. He is in sharp disagreement with 
Aldrich’s contention that a mongol can al- 
ways be diagnosed in the neonatal period. 


short broad 


(6) epicanthus, (7) 


From his studies he concludes that it is 
not an hereditary disease, but one due to 
exogenous factors resulting from the mother’s 
depressed reproductive faculty. His studies 
bear out the well-known advanced age of the 
mother as being important. He found fur- 
ther a long interval between marriage and 
pregnancy, and that the intervals between and 
after the birth of a mongol were longer than 
normal births. He could find no 
particular abnormal conditions during the 
pregnancy, but noted a ‘‘ remarkable accumu- 
lation’’ of abdominal diseases and operations 
in the period three years before to five years 
after the birth of the mongol, The discus 


between 


” 
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sion of twins is quite complete. Monozygous 
twins usually show concordance and dizygous 
his series had 


This he 


discordance. Six families in 


two mongols of the same sibship. 
considers statistically unimportant. 
the 
discussion of 


there is a constant 
the 


ideas of others as to the point under diseus 


Throughout text 


reference and studies and 
sion, and the bibliography contains some 300 
references. It is an excellent monograph and 
the author’s studies are unusually well pre 
The 
fully in keeping with the facts disclosed in 


sented. summary and conclusions are 


the study. 


Have Fun. . Get Well! Maryelle Dodds, 
New York, 1953, American Heart Associa- 


tion, 39 pages. 


A small booklet that the practitioner might 
well keep in mind. Its purpose is to give 
parents of children with rheumatic heart dis 
eases ideas and suggestions which will help 
keep the bedridden children more contented. 
It covers in two sections the teen-agers and 


The book 
go into detailed techniques, but rather makes 


younger children. itself does not 


suggestions and furnishes ideas and gives 
references to more complete texts on such 
subjects as carving, jewelry making, leather 
work, weaving, plant and animal care, ete. 
The booklet may be obtained by physicians 
through the affiliated state and local associa 
tions of the Heart 


American Association. 


Dystrophia musculorum progressiva. Prof. 
Dr. P. E. Becker, Stuttgart, 1953, Georg 


Thieme 311 pages. D.M. 


28.50. 


Verlag, Price 


This monograph on progressive muscular 
dystrophy presents the genetic and clinical 
studies by Prof. Becker of Tuttlingen. The 
author considers the shoulder girdle type and 


the pelvic girdle type to be distinet genetic- 
The 
nant trait and the second to a 


ally. first he considers due to a domi 
recessive trait. 
In the second half the author presents the 
genealogy of sixty-three carefully studied 
in relation to the of the 


The book is of particular interest to 


families 
disease. 
those interested in genetics. 


presence 
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Lecciones de terapeutica infantil. Juan P. 
Garrahan and Collaborators, Buenos Aires, 
1953, Libreria ‘‘ El] Ateneo,’’ 619 pages. 


A second edition of the pediatric text in 
Portuguese by Dr. Garrahan, director of the 
Institute of 
Aires, 


Pediatrics and Periculture in 


Buenos A large group of Brazilian 


physicians have contributed in special fields. 


Personal Fitness. 
Seouts of America. J. 


M.D. 


Merit Badge Series, Boy 


Roswell Gallagher, 


This is a pamphlet on physical fitness for 
boys 11 years of age and older with which the 
pediatrician should be familiar, It contains 
a more common-sense discussion of such fac 
tors as diet, rest, exercise, etce., which form the 
basis of physical fitness, than we believe is 
otherwise available. 
chief 


number of others have taken part. 


Dr. Gallagher has been 
but a 
It is writ 


the advisor in its preparation 
ten in clear nontechnical language that a boy 
ean understand. Problems of growth and cer 
tain common diseases are included. It is one 
of a series of about 100 pamphlets prepared 
in the Merit Badge Library of the Boy Scouts 
and for Whether 


boy is a Scout, it is a valuable book to put 


sells 25 cents. or not a 
in the hands of a boy in pre- and early 
adolescent period when athletic activities be 
gin to play such an important part in his 


development. 


Year Book of Pediatrics—1953-1954 Series. 
Edited by Sydney 8S. Gellis, M.D., Chicago, 
1953, Year Book 435 
Price $6.00. 


Publishers, pages. 


In the latest edition of the Pediatric 
Year Book, covering the period from June, 
1952, to May, 1953, Dr. Gellis has made an ex 
cellent selection of the pediatric studies and 
for the Not the 
least important service is the comment at- 
tached to the 


of these editor 


reports period covered. 
For many 
well- 
The 


book measures up to previous volumes in the 


many of reviews. 
the 


known authorities in some special field. 


has turned to 


series, 





Editor’s Column 


THE TONSIL PENDULUM 


HE older practitioners will re- 

member the tonsillectomy era of 
roughly 1910 to 1930, when, at least 
so far as children were concerned, the 
tonsils were looked upon by some as 
the evil. 
physicians seriously reported finding 
up to 60 to 70 eent of young 
school children with diseased tonsils. 
Size and disease were commonly con- 
The ‘“‘T and A day”’ held 
several times a week in the hospitals 
was a Roman Holiday, with children 
lined up waiting for their turn weeks 
in advance, and even worse was the 


root of all Some _ school 


per 


fused. 


‘*Tonsil Day’’ in smaller communities, 
where up to thirty or more children 
collected in a makeshift 
hospital, and a visiting otolaryngol- 
ogist from the big city paid a visit 
and operated upon children he had 


would be 


never seen before. This atrocity was 
even carried out under the guise of a 
‘‘public health program.’’ The at- 
titude and thought of parents in this 
for which the medical 
sion was largely responsible, are well 
illustrated by the story of an intelli- 
gent mother who appeared one day 
in her pediatrician’s office with her 
6-year-old boy, an only child. 


era, profes- 


Mother (sighing): ‘‘Well, I’ve got up 


my courage to have it done.’’ 


’? 


Doctor: ‘‘Have what done? 
Mother: 
Doctor: 

out? I don’t 
Mother: 


to have his tonsils out.’’ 


‘*Have Tommy’s tonsils out.’’ 
‘*But why have Tommy’s tonsils 
tonsil trouble. 


’? 


recall any 
‘*Why I thought every child had 
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Those days, we are happy to say, 
As a result of the studies 
Kaiser and 


are over. 
and data presented by 
others, the 
sary T and A operation fell into dis- 
repute. In the revolt against T and 
A operations, perhaps the pendulum 


indiscriminate, unneces- 


has swung too far the other way, as 
so often happens. This is the ques- 
tion that Johnston and Watkins raise 
in a report of their experiences on 
page 127 of this issue. Every prac- 
titioner can recall instances where the 
picture of a poorly nourished child in 
ill health changed rapidly and com- 
pletely following a T and A opera- 
tion. The removal of a foeal infeec- 
tion, even when it does not produce 
a febrile reaction, results in increased 
storage of nitrogen and ealcium, and 
the weight gain represents an acquisi- 
tion of body tissue. He will also re- 
call some patients where a tonsillec- 
tomy did not change the picture in 
the slightest way. 

The point is that a T and A opera- 
tion is a matter that must be indi- 
vidualized just as ap- 
pendectomy. No physician would ad- 


much as an 


vise an appendectomy simply because 
a child complains of a pain in the 
belly and the physician cannot deter- 
mine the cause. The mere fact that a 
child is in poor health, or, as all chil- 
dren do, has occasional throat infec- 
tions, is not an indication for a tonsil- 
leetomy. When tonsillectomy is advised, 
it must be based on the fact that in this 
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particular child the tonsils are dis- 


eased, and, all other eauses having 
been eliminated, can in all probability 
be looked upon as the cause of the ill 
health. Then a T and A is not only 
justified, but advisable. 

7 * © * * 

While on the subject of tonsils, it 
is interesting to note that the ques- 
tion of the relationship between bul- 
bar polio and tonsillectomy is again 
coming up. A few years ago there 
was much argument and many articles 
were written discussing this relation- 
ship. While a tonsillectomy does not 
predispose to polio, it became gen- 
erally accepted that a tonsillectomy 
within a few weeks before a child con- 
tracted the disease predisposes to the 
bulbar type of the 
henee, the current teaching and prac- 
that 
operation, should not be done if polio 
Trauma 
is considered as playing an important 


severe disease ; 


tice tonsillectomy, an elective 


is present in the community. 


part in this predisposition. 

In 1944 Luechesi and La 
in a study of the records of 426 cases 
of polio in a Philadelphia hospital, 
bulbar 


3oeccetta,’ 


incidence of 
involvement in patients 
had no tonsils than in those who still 
possessed their tonsils. Seventy-eight 


noted a higher 


those who 


per cent of those who died from the 
had 


when they became ill. 


disease no tonsils or adenoids 
For some rea- 
son or other the signifieance of this 
observation was generally overlooked 
until Top? in 1952 reported on a series 
of 1,947 patients from a Detroit hos- 
pital. He found an even higher in- 


cidence of bulbar involvement in pa- 
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tients who had no tonsils at the time 
the disease was contracted, regard- 
less of the time of the tonsillectomy. 
There was a fatality rate of 93.5 per 
cent for the bulbar cases which had 
no tonsils. 

In last month’s issue of the Jour- 
NAL (page 14), Weinstein, Vogel, and 
Weinstein’ reported on a study of 800 
hospital, which 
was undertaken to see whether or not 


eases from a Boston 
the same findings applied to the pa- 
tients observed by them. Their fig- 
ures closely paralleled those of Top. 
They reached the conclusion that ab- 
of and in- 
creases the susceptibility to the de- 
velopment of bulbar and bulbospinal 
polio, even if the tonsillectomy had 
They feel 
that the question of the effect of re- 
cent tonsillectomy must be evaluated 
in terms of the increased susceptibil- 
ity incident to the absence of tonsils 
and adenoids. 


sence tonsils adenoids 


been done years earlier. 


Seemingly it would from 
these studies and reports that it may 
be the absence of tonsils and adenoids 
(perhaps the loss of a filter so to 
speak), rather than the trauma of a 
recent tonsillectomy, that predisposes 
to an increased incidence of bulbar 
involvement in 


appear 


individuals who are 
So the 
polio-tonsillectomy question and prob- 
lem rises anew. 


exposed to the polio viruses, 
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Adaptable as mother’s “basic” dress... 


DRYCO 


suited to a variety of infant formula needs 


DRYCO continues to prove its usefulness as a flexible formula 

base for all infant feeding needs—for normal infants, for pre- 

matures, and especially when digestive disturbances demand 
ow fat. 

Spry co is high in protein, but low in fat and moderate in carbo- 
hydrate. Made from specially selected pasteurized whole and 
skim milks of superior quality, and fortified with vitamins A 
and D, DRYCO is readily digested and easily reconstituted with 
warm or cold water. Available through all drug channels, in 1- 
and 214-Ib. tins. 


For samples and special formula suggestions for use with pre- 
matures and in the treatment of vomiting or diarrhea, write to: 


Prescription Products Division 
The BORDEN Company H 


350 Madison Ge New York 17 —_ 
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